PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 2001 -298662 

(43)Date of publication of application : 26.10.2001 



(51)Int.CI. 


H04N 5/335 






H01L 27/146 






H01L 31/10 




(21)Application number : 2000-1 1 1 140 


(71)Applicant : 


INNOTECH CORP 


(22)Date of filing : 1 2.04.2000 


(72)Inventor : 


MITSUIDA TAKASHI 



(54) SOLID-STATE IMAGE PICKUP DEVICE AND ITS DRIVE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the influence of variance of sub- 
threshold current and to reduce the modulation variance of output 
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SOLUTION: A solid-state image pickup device accumulates the light 
emission electric charge in a high density embedded layer formed under a 
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between both switches CK1 and CK2 and the source area. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the unit pixel equipped with the insulated gate field effect transistor for lightwave signal 
detection which adjoins light-receiving diode and this light-receiving diode. It has the high concentration 
buried layer which accumulates the optical generating charge generated by optical exposure for said 
light-receiving diode formed in the field, the part of said insulated gate field effect transistor — a near 
source field — it is — the well under a gate electrode — The solid state image sensor which 
accumulates said optical generating charge in said high concentration buried layer, is made to modulate 
threshold voltage, and detects a lightwave signal, The vertical-scanning signal drive scanning circuit 
which outputs a scan signal to the gate electrode of said insulated gate field effect transistor for 
lightwave signal detection, The high-pressure-distribution circuit which supplies the electrical potential 
difference for sweeping out said optical generating charge accumulated in said high concentration buried 
layer to the source field of said insulated gate field effect transistor, The 1st source potential in the 
condition of having accumulated said optical generating charge in said high concentration buried layer is 
inputted into the 1st input. The 2nd source potential in the condition of having swept out said optical 
generating charge from said high concentration buried layer is inputted into the 2nd input. The solid 
state camera characterized by having the switching circuit for a high-voltage block which has the signal 
output circuit which outputs the electrical potential difference corresponding to those inputs, and 
prevents the input of the high voltage from said high-pressure-distribution circuit in the preceding 
paragraph of said signal output circuit. 

[Claim 2] The swicthed capacitor circuit where said signal output circuit has the 1st memory, the 2nd 
memory, the 1st switching circuit, the 2nd switching circuit, the 3rd switching circuit, the 4th switching 
circuit, and said 1st operational amplifier, It has the operation amplifying circuit which has the 2nd 
operational amplifier. Said 3rd operational amplifier Have forward, forward [ a negative input terminal and 
forward ], and a negative output terminal, and a feedback capacitor (Cfs) is connected between said 
negative input terminals and said forward output terminals. A feedback capacitor (Cfn) is connected 
between said plus input terminals and said negative output terminals. And said 4th operational amplifier 
Have forward and a negative input terminal, and an output terminal, and negative [ said ] and a plus input 
terminal are connected to forward [ of said 3rd operational amplifier ], and a negative output terminal, 
respectively. Transmit said 1st source potential alternatively by said 1st switching circuit, and said 1st 
memory is made to memorize. Said 1st source potential is made to input into the negative input terminal 
of said 3rd operational amplifier alternatively from said 1st memory by said 3rd switching circuit. 
Transmit said 2nd source potential alternatively by said 2nd switching circuit, and the 2nd memory is 
made to memorize. Said 2nd source potential is made to input into the plus input terminal of said 3rd 
operational amplifier alternatively from said 2nd memory by said 4th switching circuit. Said 1st source 
potential is made to input into the negative input terminal of said 4th operational amplifier from the 
forward output terminal of said 3rd operational amplifier. And the solid state camera according to claim 1 
characterized by making said 2nd source potential input into the plus input terminal of said 4th 
operational amplifier from the negative output terminal of said 3rd operational amplifier. 
[Claim 3] The 1st swicthed capacitor circuit where said signal output circuit has the 1st memory, the 
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1st switching circuit, the 3rd switching circuit, and the 3rd operational amplifier, The 2nd memory, the 
2hd switfching circuit, the 4th switching circuit, and the 2nd swicthed capacitor circuit that has the 4th 
operational amplifier, Have an operation amplifying circuit, transmit said 1st source potential 
alternatively by said 1st switching circuit, and said 1st memory is made to memorize. Said 1st source 
potential is alternatively transmitted to the input terminal of said 3rd operational amplifier from said 1st 
memory by said 3rd switching circuit. Transmit said 2nd source potential alternatively by said 2nd 
switching circuit, and the 2nd memory is made to memorize. Said 2nd source potential is alternatively 
transmitted to the input terminal of said 4th operational amplifier from said 2nd memory by said 4th 
switching circuit. The solid state camera according to claim 1 characterized by inputting into said 
operation amplifying circuit said 1st and 2nd source potentials outputted from said 3rd and 4th 
operational amplifiers, and outputting the electrical potential difference of the difference of said 1st and 
2nd source potentials. 

[Claim 4] Said solid state camera is a solid state camera according to claim 2 or 3 characterized by 
having the video-signal output terminal further connected to the output of the drain electrical- 
potential-difference drive scanning circuit which supplies a drain electrical potential difference to the 
drain field of said insulated gate field effect transistor, the horizontal scanning signal input scanning 
circuit which supplies the signal which controls closing motion of the 3rd and 4th switching circuits of 
said signal output circuit, and said signal output circuit. 

[Claim 5] Claim 2 characterized by connecting to said the 1st memory and said 2nd memory a means to 
impress a presetting electrical potential difference, respectively thru/or a solid state camera given in 
any 1 of 4. 

[Claim 6] Said the 1st switching circuit and said 2nd switching circuit are [ both ] claim 2 characterized 
by a p channel MOS transistor and an n channel MOS transistor being the transmission gates by which 
parallel connection was carried out thru/or a solid state camera given in any 1 of 5. 
[Claim 7] They are claim 2 which wiring branches from said source field, is connected with said the 1st 
switching circuit and said 2nd switching circuit, and is characterized by preparing said switching circuit 
for a high-voltage block between [ one ] said source fields and branch points of said wiring thru/or a 
solid state camera given in any 1 of 6. 

[Claim 8] Said switching circuit for a high-voltage block consists of the 1st switching circuit for a high- 
voltage block, and the 2nd switching circuit for a high-voltage block. Wiring branches from said source 
field and it is connected with said the 1st switching circuit and said 2nd switching circuit. Said 1st 
switching circuit for a high-voltage block is prepared between the junction of said wiring, and said 1st 
switching circuit. Said 2nd switching circuit for a high-voltage block is claim 2 characterized by being 
prepared between said junction and said 2nd switching circuit thru/or a solid state camera given in any 
1 of 6. 

[Claim 9] The said switching circuit for high-voltage block, said 1st, and 2nd switching circuits for a 
high-voltage block are solid state cameras according to claim 7 or 8 characterized by being the MOS 
transistor of a depletion type. 

[Claim 10] It has the unit pixel equipped with the insulated gate field effect transistor for lightwave 
signal detection which adjoins light-receiving diode and this light-receiving diode. It has the high 
concentration buried layer which accumulates the optical generating charge generated by optical 
exposure for said light-receiving diode formed in the field, the part of said insulated gate field effect 
transistor — a near source field — it is — the well under a gate electrode — The solid state camera 
which has the solid state image sensor which accumulates said optical generating charge in said high 
concentration buried layer, is made to modulate threshold voltage, and detects a lightwave signal is used. 
The are recording period which stores up the optical generating charge generated by optical exposure in 
said high concentration buried layer for said light-receiving diode, The read-out period which reads the 
lightwave signal based on the optical generating charge accumulated in said high concentration buried 
layer, Are the drive approach of the solid state camera which repeats the initialization period which 
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discharges the optical generating charge which remains to said high concentration buried layer in this 
order, arfd reads a lightwave signal, and it sets at the aforementioned read-out period. After 
accumulating an optical generating charge in said high concentration buried layer, the 1 st memory is 
made to memorize the 1st source potential outputted from the source field of said insulated gate field 
effect transistor. Subsequently In said initialization period, after making connectionless between said 
source field and said 1st memory and between said source field and said 2nd memory The optical 
generating charge which impressed the electrical potential difference to said source field, and was 
accumulated in said high concentration buried layer is made to discharge. Subsequently The 2nd 
memory is made to memorize the 2nd source potential outputted from the source field of said insulated 
gate field effect transistor before said are recording period. Subsequently The drive approach of the 
solid state camera characterized by reading the 1st and 2nd source potentials which said 1st and 2nd 
memory was made to memorize in said are recording period, and outputting the electrical potential 
difference of the difference of said 1st source potential and said 2nd source potential. 
[Claim 1 1] It has the unit pixel equipped with the insulated gate field effect transistor for lightwave 
signal detection which adjoins light-receiving diode and this light-receiving diode. It has the high 
concentration buried layer which accumulates the optical generating charge generated by optical 
exposure for said light-receiving diode formed in the field, the part of said insulated gate field effect 
transistor — a near source field — it is — the well under a gate electrode — The solid state camera 
which has the solid state image sensor which accumulates said optical generating charge in said high 
concentration buried layer, is made to modulate threshold voltage, and detects a lightwave signal is used. 
The are recording period which stores up the optical generating charge generated by optical exposure in 
said high concentration buried layer for said light-receiving diode, The read-out period which reads the 
lightwave signal based on the optical generating charge accumulated in said high concentration buried 
layer, Are the drive approach of the solid state camera which repeats the initialization period which 
discharges the optical generating charge which remains to said high concentration buried layer in this 
order, and reads a lightwave signal, and it sets at the aforementioned read-out period. After 
accumulating an optical generating charge in said high concentration buried layer and making the 1st 
memory memorize a presetting electrical potential difference, said 1st memory is made to memorize the 
1st source potential outputted from the source field of said insulated gate field effect transistor. 
Subsequently In said initialization period, after making connectionless between said source field and said 
1st memory and between said source field and said 2nd memory The optical generating charge which 
impressed the electrical potential difference to said source field, and was accumulated in said high 
concentration buried layer is made to discharge. Subsequently Before said are recording period, after 
making the 2nd memory memorize a presetting electrical potential difference, make said 2nd memory 
memorize the 2nd source potential outputted from the source field of said insulated gate field effect 
transistor, next it sets to said are recording period. The drive approach of the solid state camera 
characterized by reading the 1st and 2nd source potentials which said 1st and 2nd memory was made to 
memorize, and outputting the electrical potential difference of the difference of said 1st source potential 
and said 2nd source potential 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera using MOS mold image sensors 
and its drive approach of the threshold voltage modulation technique used for a video camera, an 
electronic camera, an image input camera, a scanner, or facsimile in more detail about a solid state 
camera and its drive approach. 
[0002] 

[Description of the Prior Art] Since semi-conductor image sensors, such as CCD mold image sensors 
and MOS mold image sensors, are excellent in mass-production nature, they are applied to almost all 
images input device equipment with progress of the detailed-ized technique of a pattern. MOS mold 
image sensors are improved taking advantage of the advantage that power consumption is small and can 
create a sensor component and a circumference circuit element by the same CMOS technology 
especially in recent years compared with CCD mold image sensors. 

[0003] In view of the trend of such a world, the applicant for this patent improved MOS mold image 
sensors, performed patent application (Japanese Patent Application No. No. 186453 [ ten to ]) about the 
sensor component which has a carrier pocket (high concentration buried layer) under a channel field, 
and has acquired the patent (registration number No. 2935492). These MOS mold image sensors have 
circuitry shown in patent (registration number No. 2935492) drawing 8 (a), and in that actuation, as 
similarly shown in drawing 8 (b), they pass through an initialization period-are recording period-read-out 
period. Each electrode is made to impress and depletion-ize high reverse voltage at an initialization 
period, and the optical generating electron hole which remains in the hole pocket 25 is made to emit. 
Make an are recording period produce an optical generating electron hole by optical exposure, it is made 
to accumulate in the hole pocket 25, and the lightwave signal which is proportional to the accumulated 
dose of an optical generating electron hole at a read-out period is detected. 

[0004] By invention concerning this patent (registration number No. 2935492), as shown in drawing 1 1 
(a) of this application, and (b), in the combination of the MOS transistor for lightwave signal detection, 
and active loads, such as a constant current source established outside, the impedance of a signal is 
lowered by the source follower, the memory space which does not detect and illustrate source potential 
is made to charge, and the voltage signal is outputted. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a pixel is made detailed, if wiring width of face 
becomes thin, parasitism resistance will rise, and it becomes a problem as dispersion in the voltage drop 
in wiring by series resistance, and between wiring. Then, since the ratio occupied to the source current 
of the subthreshold level current (property in front of the standup of the drain current in a drain 
electrical-potential-difference-drain current characteristic) by drain induction barrier fall (DIBL) will 
increase relatively and output voltage will be governed by the subthreshold level current when channel 
length is short if a current value is decreased in order to control a part for a voltage drop, dispersion in 
the modulation of output voltage increases. 

[0006] This invention is created in view of the trouble of the above-mentioned conventional technique, 
controls the effect of dispersion in a subthreshold level current, and offers the solid state camera which 
can reduce modulation dispersion of output voltage, and its drive approach. 
[0007] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention 
relates t6 a solid state camera, and as shown in drawing 1 , it has each unit pixel 101 containing the 
insulated gate field effect transistor 1 12 for lightwave signal detection (MOS transistor) which adjoins 
the light-receiving diode 1 1 1 and the light-receiving diode 1 1 1 as that basic configuration, the well which 
connected the light-receiving diode 1 1 1 and MOS transistor 1 12 mutually in each unit pixel 101 — it 
forms in Fields 15a and 15b — having — the well of the periphery of the source field of MOS transistor 
112 — it is characterized by having the high concentration buried layer (carrier pocket) 25 which 
accumulates an optical generating charge into field 15b. 

[0008] The gate electrode of MOS transistor 112 was connected to the vertical-scanning signal 
(VSCAN) drive scanning circuit 102, and the source field is connected with the signal output circuit 105 
through a perpendicular output line. And as shown in drawing 2 , a source field is directly linked with the 
1st Rhine memory (the 1st memory) Lms and the 2nd Rhine memory (the 2nd memory) Lmn which 
consist of a capacitor in the above-mentioned signal output circuit 105, and it is characterized by not 
having active loads, such as a constant current source. Furthermore, it has one or two swicthed 
capacitor circuits in the signal output circuit 105, and is characterized by having composition which 
outputs the electrical potential difference of the difference of the source potential after the light 
modulation memorized by the 1st and 2nd Rhine memory Lms and Lmn through this swicthed capacitor 
circuit, and the source potential in front of light modulation. 

[0009] Furthermore, the detail of the above-mentioned signal output circuit 105 is shown in drawing 2 . 
As shown in drawing 2 , perpendicular output line 20a linked to the source field of MOS transistor 1 12 
for lightwave signal detection branched, one connected with the end child of the 1 st Rhine memory Lms 
who memorizes the electrical potential difference which contains a lightwave signal electrical potential 
difference and noise voltage through 1st switching circuit CK1, and others have connected with the end 
child of the 2nd Rhine memory Lmn who memorizes noise voltage through 2nd switching circuit CK2. 
[0010] And the preceding paragraph of the signal output circuit 105 is equipped with the switching 
circuit for a high-voltage block which prevents the input of the high voltage from the high-pressure- 
distribution circuit 108. That is, it is between 1st switching circuit CK1 and 2nd switching circuit CK2, 
and the source field of MOS transistor 1 12 for lightwave signal detection, and is characterized by to 
have one switching circuit CK7 for a high-voltage block on perpendicular output line 20a, or having the 
1st and 2nd switching circuits CK8 and CK9 for a high-voltage block, respectively, in [ branching wiring 
from perpendicular output line 20a ]. 

[0011] In this case, it is characterized by both 1st switching circuit CK1 and 2nd switching circuit CK2 
being the transmission gates where parallel connection of a p channel MOS transistor and the n channel 
MOS transistor was carried out. Moreover, the end child of the 1st Rhine memory Lms connected with 
the negative input terminal of an operational amplifier (the 3rd operational amplifier) 31 through 3rd 
switching circuit CK3 controlled by HSCAN supply line 27a, and the end child of the 2nd Rhine memory 
Lmn has connected with the plus input terminal of the 1st operational amplifier 31 through 4th another 
switching circuit CK4 controlled by HSCAN supply line 27a. Furthermore, the forward output terminal of 
the 1st operational amplifier 31 is connected to the negative input terminal of the 2nd operation 
amplifying circuit 32, and the negative output terminal of the 1st operational amplifier 31 is connected to 
the plus input terminal of the 2nd operation amplifying circuit 32. The output terminal of the 2nd 
operation amplifying circuit 32 is connected to the video-signal output terminal 107 through the water 
Hiraide line of force 26. In addition, although the 1st and 2nd swicthed capacitor circuits were unified by 
the 1st one operational amplifier 31 and the configuration of one swicthed capacitor circuit is taken 
above, you may divide into two swicthed capacitor circuits, the 1st and the 2nd, using the 3rd and 4th 
operational amplifiers. 

[0012] Moreover, a means to impress a presetting electrical potential difference is connected to the 1st 
and 2nd Rhine memory Lms and Lmn. The are recording period which stores up the optical generating 
carrier generated by optical exposure in a high concentration buried layer in the drive approach of this 
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invention using the above-mentioned solid state camera, The read-out period which reads the lightwave 
sifenal bafeed on the optical generating carrier accumulated in the high concentration buried layer, Are 
the drive approach of the solid state camera which repeats the initialization period which discharges the 
optical generating carrier which remains to a high concentration buried layer in this order, and reads a 
lightwave signal, and it sets at a read-out period. After accumulating an optical generating carrier in a 
high concentration buried layer, the 1st Rhine memory is made to memorize the 1st source potential in 
which the MOS transistor for lightwave signal detection carried out a source field sky output. 
Subsequently In an initialization period, after making connectionless both between a source field and the 
1st Rhine memory and between a source field and the 2nd Rhine memory The optical generating charge 
which impressed the electrical potential difference to the source field, and was accumulated in the high 
concentration buried layer is made to discharge. Subsequently The 2nd source potential outputted from 
the source field of the MOS transistor for lightwave signal detection before the are recording period is 
made to memorize. Subsequently The 1st and 2nd source potentials which the 1st and 2nd Rhine 
memory was made to memorize are read, and the electrical potential difference of the difference of the 
1st source potential and the 2nd source potential is outputted. 

[0013] Since the MOS transistor for lightwave signal detection of the threshold modulation mold which 
prepares a high concentration buried layer in the bottom of a channel, and accumulates an optical 
generating carrier in the bottom of a channel as an MOS transistor for lightwave signal detection in a 
pixel is used according to above-mentioned this invention, the channel length is long. For this reason, 
since the electric field from a drain field are also eased, a drain induction barrier fall (DIBL) is controlled. 
Therefore, since the threshold shift is small, as a result fluctuation of a subthreshold level current is 
also small, the charging current can be minimized. Thereby, since the potential fall by parasitism 
resistance of wiring etc. can be controlled, direct connection with a capacitive load is attained. 
[0014] Moreover, although the time amount of finite is needed for the writing to the Rhine memory, the 
write-in time amount to the Rhine memory is sharply short as compared with a blanking period or a 
read-out period. For this reason, the writing to the Rhine memory can be performed between blanking 
periods etc. By the way, although it will go into the Rhine memory which those parasitic capacitance 
should read at juxtaposition if two or more Rhine memory is arranged in juxtaposition, the 1st and 2nd 
source potentials which the Rhine memory which should be read was made to memorize are outputted 
through a swicthed capacitor circuit. At this time, in a swicthed capacitor circuit, since charge transfer 
is performed by the operational amplifier 31, the parasitic capacitance seen from the output side of a 
swicthed capacitor circuit becomes small. For this reason, it reads, even if it arranges two or more 
memory devices in juxtaposition, and a rate is hardly influenced. Moreover, since the effect of parasitic 
capacitance is small, there is also an advantage that the maximum gain is acquired. 
[0015] Moreover, by connecting to the 1st and 2nd Rhine memory a means to impress a presetting 
electrical potential difference The presetting electrical potential difference higher [ than touch-down 
potential ] and lower than the source potential made to memorize before making the 1st and 2nd Rhine 
memory memorize source potential is made to memorize. By this Also while impressing touch-down 
potential to the gate electrode of the MOS transistor for lightwave signal detection, actuation of the 
MOS transistor for lightwave signal detection can be suppressed certainly, and leakage current can be 
controlled. 

[0016] Moreover, it is distorted and enables it to let a higher signal level pass that there is nothing by 
using the transmission gate where parallel connection of a p channel MOS transistor and the n channel 
MOS transistor was carried out as [ both ] the 1st switching circuit and 2nd switching circuit. Since bias 
of the pn junction of the source / drain field of one transistor is carried out to the forward direction 
among the CMOS transistors which constitute a transmission gate, a transmission gate stops in this 
case, operating normally, if the high electrical potential difference for initialization is impressed to the 
source field of the MOS transistor for lightwave signal detection. 

[0017] In order to prevent this, it is between the 1st switching circuit and the 2nd switching circuit, and 
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the source field of the MOS transistor for lightwave signal detection, and one switching circuit for a 
hfgh-voltage block is put in on the perpendicular output line. Or the 1st and 2nd switching circuits for a 
high-voltage block are put in, respectively between the 1st switching circuit and the source field of the 
MOS transistor for lightwave signal detection, and between the 2nd switching circuit and the source 
field of the MOS transistor for lightwave signal detection. Such a problem can be prevented by making 
connectionless both between the 1st switching circuit and source fields and between the 2nd switching 
circuit and source fields at the initialization period which impresses the high electrical potential 
difference for making by this the optical generating charge accumulated in the high concentration buried 
layer sweep out. 

[0018] in addition, a well — when a field etc. is a conductivity type contrary to the above (i.e., when a 
high concentration buried layer is n mold), a high concentration buried layer serves as an electron 
pocket (carrier pocket), and will accumulate an optical generating electron. 
[0019] 

[Embodiment of the Invention] Below, it explains, referring to a drawing about the gestalt of operation of 
this invention. Drawing 8 is the top view showing the component layout in the unit pixel of the MOS 
mold image sensors concerning the gestalt of operation of this invention. As shown in drawing 8 , the 
light-receiving diode 1 1 1 and MOS transistor 1 12 for lightwave signal detection are adjoined and formed 
in the unit pixel 101. In addition, the thing of the MOS transistor for lightwave signal detection may only 
be hereafter called MOS transistor 1 12. As MOS transistor 112, the n channel MOS (nMOS) which has 
low concentration drain structure (LDD structure) is used. 

[0020] the well from which these light-receiving diode 1 1 1 and MOS transistor 112 differ, respectively - 

- a field, i.e., the 1st well, — field 15a and the 2nd well — it forms in field 15b — having — those wells - 

- Fields 1 5a and 1 5b are connected mutually, the 1 st well of the part of the light-receiving diode 111 — 
field 15a constitutes a part of generating field of the charge by optical exposure, the 2nd well of the part 
of MOS transistor 112 — field 15b constitutes the gate field to which the threshold voltage of a channel 
can be changed with the potential given to this field 15b. 

[0021] The part of MOS transistor 112 has low concentration drain (LDD) structure. The drain fields 17a 
and 17b are formed so that the periphery section of the ring-like gate electrode 19 may be surrounded, 
and the source field 1 6 is formed so that it may be surrounded by the inner circumference of the ring- 
like gate electrode 19. The impurity range 17 of the light-receiving diode 1 1 1 which low-concentration 
drain field 17a extends, and has the almost same high impurity concentration as low-concentration drain 
field 17a is formed, namely, the 1st and 2nd wells which connected mutually an impurity range 17 and 
low-concentration drain field 17a — it is formed in one so that most fields may start the surface of 
Fields 15a and 15b. Moreover, high-concentration drain field 17b as a contact layer is formed so that a 
light sensing portion may be avoided to the outside periphery of an impurity range 17 and low- 
concentration drain field 17a and it may connect with low concentration drain field 17a. 
[0022] furthermore, the carrier pocket (high concentration buried layer) 25 which is the description of 
these MOS mold image sensors — the 2nd well under the gate electrode 19 — it is in field 15b, and it is 
formed so that the source field 16 may be surrounded in the periphery of the source field 16. The drain 
fields 1 7a and 1 7b are connected with the drain electrical-potential-difference (VDD) supply line (or 
drain electrode) 22 through contact layer 1 7b of low resistance, the gate electrode 1 9 is connected to 
the vertical-scanning signal (VSCAN) supply line 21, and the source field 16 is connected to the 
perpendicular output line (or source electrode) 20. 

[0023] Moreover, fields other than light-receiving aperture 24 of the light-receiving diode 111 are 
shaded by the metal layer (light-shielding film) 23. It sets in the component actuation for the lightwave 
signal detection in the above-mentioned MOS mold image sensors, and is an are recording period-read- 
out period-initialization period (**** period)-are recording period. - A series of processes of an are 
recording period-read-out period-initialization period (♦*** period) are repeated like .. In addition, with 
the gestalt of this operation, the blanking period is established between the initialization period (**** 
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period) and the are recording period. 

[0024] iri an are recording period, a carrier is generated by optical exposure — making — the inside of a 
carrier — an electron hole (hole) — the 1st and 2nd wells — the inside of field 15a and 15b is moved, 
and it is made to accumulate in the carrier pocket 25 While impressing the forward electrical potential 
difference of +2-3V to the drain fields 1 7a and 1 7b about, a low forward or negative electrical potential 
difference to which MOS transistor 112 maintains a cut-off condition to the gate electrode 19 is 
impressed. This are recording period is also a period to which the electrical potential difference of a 
difference with the 2nd source potential before the 1st source potential and lightwave signal which were 
modulated with the lightwave signal made to memorize, respectively go into the 1st and 2nd Rhine 
memory (the 1st and 2nd memory) is made to output. 

[0025] Change of the threshold voltage of MOS transistor 1 12 by the optical generating charge 
accumulated in the carrier pocket 25 is read as change of source potential, and the 1st Rhine memory is 
made to memorize in a read-out period. While impressing the forward electrical potential difference of 
+2-3V to the drain fields 17a and 17b about so that MOS transistor 112 may operate by the saturation 
state, the forward electrical potential difference of +2-3V is about impressed to the gate electrode 19. 
[0026] In an initialization period, before accumulating an optical generating charge (optical generating 
carrier), an electron hole, an electron, etc. which carbonate an optical generating charge, an acceptor, a 
donor, etc. to whom read-out finishes and remains, or are captured by surface level discharge the 
residual charge before read-out of a lightwave signal out of a semi-conductor, and empty the carrier 
pocket 25. The about [ 7-8V ] forward high voltage is usually impressed to the source field 16, the drain 
fields 17a and 17b, or the gate electrode 19 more than abbreviation +5V. 

[0027] It is a period required for a cuff of the horizontal scanning prepared between the initialization 
period and the are recording period, and the 2nd Rhine memory is made to memorize the 2nd source 
potential in the condition of having swept out the optical generating charge from the carrier pocket 25 
using this period, in a blanking period. Next, the device structure of the MOS mold image sensors 
concerning the gestalt of operation of this invention is explained using a sectional view. 
[0028] Drawing 9 (a) is the sectional view showing the device structure of the MOS mold image sensors 
concerning the gestalt of operation of this invention equivalent to the sectional view which meets the 
A-A line of drawing 8 . Drawing 9 (b) is drawing showing the situation of potential along a semi- 
conductor substrate front face. As shown in drawing 9 (a), on the high-impurity-concentration 1x 
substrate 1 1 which consists of three or more [ 1018cm - ] p-type silicon, 3 about [ 1x1 01 5cm high 
impurity concentration to ] n mold silicon is grown epitaxially, and an epitaxial layer 12 is formed. 
[0029] Two or more formation of the unit pixel 101 which contains the light-receiving diode 111 and 
MOS transistor 1 12 for lightwave signal detection in this epitaxial layer 12 is carried out. And the field 
insulator layer (isolation insulator layer) 14 is formed in epitaxial layer 12 front face between the 
adjoining unit pixels 101 of selective oxidation (LOCOS) so that each unit pixel 101 may be separated. 
Furthermore, it is the lower part of the field insulator layer 14, and the component isolation region 13 of 
p mold is formed so that the epitaxial layer 12 of n mold may be divided into the substrate 1 1 upper part, 
including the whole interface of an epitaxial layer 31 and the field insulator layer 14. 
[0030] Next, drawing 9 (a) explains the detail of the light-receiving diode 111. The light-receiving diode 
1 1 1 consists of surfaces of 1st well field 15a of p mold formed in the epitaxial layer 12 and the surface 
of an epitaxial layer 12, and 1st well field 15a in the impurity range 17 of n mold which extends on the 
surface of an epitaxial layer 12. 

[0031] The impurity range 17 is formed so that it may extend from low-concentration drain field 17a of 
MOS transistor 1 12 for lightwave signal detection which has low concentration drain (LDD) structure. In 
the are recording period which gave [ above-mentioned ] explanation, it connects with the drain 
electrical-potential-difference supply line 22, and bias of the impurity range 17 is carried out to 
electropositive potential, this time — an impurity range 17 and the 1st well — an interface with field 15a 
to a depletion layer — the 1st well — the whole field 15a is reached at the epitaxial layer 12 of breadth 
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and n mold, on the other hand — the interface of a substrate 1 1 and an epitaxial layer 12 to a depletion 
layer — 'an epitaxial layer 12 — breadth and the 1st well — field 15a is reached. 

[0032] the 1st well — since field 15a and an epitaxial layer 12 are connected with gate field 15b of MOS 
transistor 112, they can use effectively these holes generated by light as a charge for the threshold 
voltage modulation of MOS transistor 1 12. if it puts in another way — the 1st well — field 15a and the 
epitaxial layer 12 whole serve as a carrier generating field by light. 

[0033] Moreover, the light-receiving diode 1 1 1 has the embedded structure to the electron hole (hole) 
generated by light in that the carrier generating field by light is arranged under an impurity range 17 in 
the above-mentioned light-receiving diode 111. Therefore, it is not influenced by the semi-conductor 
layer front face with many trapping levels, but reduction of a noise can be aimed at. Next, drawing 9 (a) 
explains the detail of MOS transistor 112 for lightwave signal detection. 

[0034] the 2nd well of p mold with which MOS transistor 112 part was formed sequentially from the 
bottom in the substrate 1 1 of p mold, the epitaxial layer 12 of n mold formed on this substrate 1 1, and 
this epitaxial layer 12 — it has field 15b. This MOS transistor 112 has the structure where low- 
concentration drain field 17a of n mold surrounds the periphery of the ring-like gate electrode 19. Low- 
concentration drain field 17a of n mold is formed in one with the impurity range 17 of n mold. It connects 
with this impurity range 17, and high-concentration drain field 17b prolonged even in the component 
isolation region 13 and the isolation insulator layer 14 is formed in the outside periphery of the impurity 
range 17 which extends from low-concentration drain field 17a. High-concentration drain field 17b 
becomes the contact layer of the drain electrode 22. 

[0035] Moreover, the source field 16 of n mold is formed so that it may be surrounded with the ring-like 
gate electrode 19. The center section serves as high concentration and, as for the source field 16, the 
periphery serves as low concentration. The source electrode 20 is connected to the source field 16. the 
gate electrode 19 — the 2nd well between drain field 17a and the source field 16 — it is formed through 
gate dielectric film 18 on field 15b. the 2nd well under the gate electrode 19 — the surface of field 15b 
serves as a channel field. Furthermore, in the usual operating voltage, in order to hold a channel field in 
a reversal condition or the DEPURESHON condition, n mold impurity of the suitable concentration for a 
channel field is introduced, and channel dope layer 15c is formed. 

[0036] the 2nd well under the channel field — it is in field 15b, the direction of channel length is the 
periphery of a field 16, i.e., a source field, a part, and the source field 16 is surrounded — as — p+ The 
carrier pocket (high concentration buried layer) 25 of a mold is formed. This p+ The carrier pocket 25 of 
a mold can be formed with ion-implantation, the 2nd well below the channel field which produces the 
carrier pocket 25 on a front face — it is formed in field 15b. As for the carrier pocket 25, forming so 
that a channel field may not be started is desirable. 

[0037] Above-mentioned p+ In the carrier pocket 25 of a mold, since the potential over an optical 
generating hole becomes low among optical generating charges, when an electrical potential difference 
higher than gate voltage is impressed to the drain fields 17a and 17b, an optical generating hole can be 
brought together in this carrier pocket 25. An optical generating hole is accumulated in the carrier 
pocket 25 at drawing 9 (b), and the potential Fig. in the condition that induction of the electron was 
carried out to the channel field, and the reversal field is generated is shown. The threshold voltage of 
MOS transistor 1 12 changes with these stored charge. Therefore, detection of a lightwave signal can be 
performed by detecting change of this threshold voltage. 

[0038] by the way, the electric field which impress a high electrical potential difference to the gate 
electrode 19, and are produced by it in the initialization period of the above-mentioned carrier — the 
2nd well — the carrier which remains in field 1 5b is swept out to the substrate 1 1 side, in this case, the 
impressed electrical potential difference — channel dope layer 15c of a channel field, and the 2nd well - 
- an interface with field 15b to a depletion layer — the 2nd well — field 15b — the interface of breadth 
and the substrate 1 1 of p mold, and an epitaxial layer 12 to a depletion layer — the 2nd well — it 
spreads in the epitaxial layer 12 under field 15b. therefore, the range where the electric field by the 
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electrical potential difference impressed to the gate electrode 19 reach — mainly — the 2nd well — 
fifeld 15b*and the 2nd well — the epitaxial layer 12 under field 15b is covered. 

[0039] Next, with reference to drawing 1 , the configuration of the whole MOS mold image sensors using 
the unit pixel of the above-mentioned structure is explained. Drawing 1 shows the circuitry Fig. of the 
MOS mold image sensors in the gestalt of operation of this invention. As shown in drawing 1 , these 
MOS mold image sensors have taken the configuration of a two-dimensional array sensor, and the unit 
pixel 101 of the above-mentioned structure is arranged by the direction of a train, and the line writing 
direction in the shape of a matrix. 

[0040] Moreover, the drive scanning circuit 102 of a vertical-scanning signal (VSCAN) and the drive 
scanning circuit 103 of a drain electrical potential difference (VDD) are arranged across the pixel field at 
the right and left, every one vertical-scanning signal supply lines 21a and 21b have come out from the 
drive scanning circuit 102 of a vertical-scanning signal (VSCAN) for every line. Each vertical-scanning 
signal supply lines 21a and 21b are connected to the gate of MOS transistor 1 12 in all the unit pixels 
101 on a par with a line writing direction. 

[0041] moreover, every one drain electrical-potential-difference supply lines (VDD supply line) 22a and 
22b have come out from the drive scanning circuit 103 of a drain electrical potential difference (VDD) 
for every line. Each drain electrical-potential-difference supply lines (VDD supply line) 22a and 22b are 
connected to the drain of MOS transistor 112 for lightwave signal detection in all the unit pixels 101 on 
a par with a line writing direction. Moreover, different perpendicular output lines 20a and 20b for every 
train are formed, and each perpendicular output lines 20a and 20b are connected to the source of MOS 
transistor 1 12 in all the unit pixels 101 located in a line in the direction of a train, respectively. 
[0042] Furthermore, the source field of MOS transistor 1 12 is connected with the signal output circuit 
105 through a perpendicular output line for every train. And as shown in drawing 2 , the source field is 
directly linked with the Rhine memory which consists of an input capacitor in the above-mentioned 
signal output circuit 105. It is characterized by having not connected active loads, such as a constant 
current source, to a source field. 

[0043] The video signal (Vout) which does not contain the noise component by residual charge which 
drove MOS transistor 1 12 of sequential ** each unit pixel 101, and is proportional to the amount of 
incidence of light with a vertical-scanning signal (VSCAN) and a horizontal scanning signal (HSCAN) is 
read from the signal output circuit 105. The detail of the above-mentioned signal output circuit 105 is 
shown in drawing 2 . As shown in drawing 2 , perpendicular output line 20a linked to the source field of 
MOS transistor 1 12 for lightwave signal detection branches. One connects with the end child of the 1st 
Rhine memory Lms who memorizes the 1st source potential which contains a lightwave signal electrical 
potential difference and the noise voltage by the residual charge before are recording of an optical 
generating charge through 1st switching circuit CK1. Others have connected with the end child of the 
2nd Rhine memory Lmn who memorizes only the above-mentioned noise voltage through 2nd switching 
circuit CK2. Furthermore, it has switching circuit CK7 for a high-voltage block on perpendicular output 
line 20a of the preceding paragraph of the signal output circuit 105, i.e., this side of a junction. Thereby, 
the high voltage from the pressure-up scanning circuit (high-pressure-distribution circuit) 108 explained 
later can prevent now being inputted into the signal output circuit 105 alternatively. 

[0044] Moreover, the end child of the 1st Rhine memory Lms connected with the negative input terminal 
of the 1st operational amplifier 31 through 3rd switching circuit CK3 controlled by HSCAN supply line 
27a, and the end child of the 2nd Rhine memory Lmn has connected with the plus input terminal of the 
1st operational amplifier 31 through 4th another switching circuit CK4 controlled by HSCAN supply line 
27a. Furthermore, the forward output terminal of the 1st operational amplifier 31 was connected to the 
negative input terminal of the 2nd operational amplifier 32, and the negative output terminal of the 1st 
operational amplifier 31 is connected to the plus input terminal of the 2nd operational amplifier 32. The 
output terminal of the 2nd operational amplifier 32 is connected to the video-signal output terminal 107 
through the water Hiraide line of force 26. 
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[0045] Parallel connection of the feedback capacitor Cfs and the reset switch circuit RSTs is carried 
otit between the negative input terminal of the 1st operational amplifier 31, and a forward output 
terminal, and parallel connection of the feedback capacitor Cfn and the reset switch circuit RSTn is 
carried out between the plus input terminal and the negative output terminal. Moreover, it has a circuit 
for impressing the presetting electrical potential difference Vmpr to the 1st and 2nd Rhine memory Lms 
and Lmn. Before making the 1st and 2nd Rhine memory Lms and Lmn memorize source potential by this, 
it is higher than touch-down potential, and the presetting electrical potential difference lower than the 
source potential made to memorize can be made to be able to memorize, also while impressing touch- 
down potential to the gate electrode 19 of the insulated gate field effect transistor 1 12 for lightwave 
signal detection, actuation of an insulated gate field effect transistor 1 12 can be suppressed certainly, 
and leakage current can be controlled. 

[0046] The 1st and 3rd switching circuits CK1 and CK3, the 1st Rhine memory Lms, and the 1st 
operational amplifier 31 of a part to which the feedback capacitor Cfs and the reset switch circuit RSTs 
were connected constitute the 1st swicthed capacitor circuit. Moreover, the 2nd and 4th switching 
circuits CK2 and CK4, the 2nd Rhine memory Lmn, and the 1st operational amplifier 31 of a part to 
which the feedback capacitor Cfn and the reset switch circuit RSTn were connected constitute the 2nd 
swicthed capacitor circuit. The reset switch circuits RSTs and RSTn are closed when removing the 
charge charged by the feedback capacitors Cfs and Cfn. 

[0047] It is independent about an MOS transistor etc. so that circuit actuation explained to the gestalt 
of this operation as it was shown in drawing 3 in fact, although it is typically shown in a form like drawing 
2 in order to show functionally that the switching circuits in the above-mentioned signal output circuit 
105 (CK1 thru/or CK7, RSTs, RSTn) open and close an applicable wiring way may be performed 
appropriately, or it combines, and uses. Here, the so-called transmission gate where parallel connection 
of a p channel MOS transistor and the n channel MOS transistor was carried out as [ both ] 1st 
switching circuit CK1 and 2nd switching circuit CK2 is used, and also CK3 thru/or CK7 use the n 
channel MOS altogether. 

[0048] The transmission gate which consists of a CMOS transistor as [ both ] 1st switching circuit CK1 
and 2nd switching circuit CK2 is used, because it is distorted and can let a higher signal level pass that 
there is nothing. Moreover, as for n channel MOS in all, it is desirable for using the transmission gate to 
use the thing of a depletion type with a low threshold. 

[0049] Although it is effective in sharing the 1st one operational amplifier 31 in the 1st and 2nd swicthed 
capacitor circuits, and reducing common mode noise by this with the gestalt of this operation, a 
separate operational amplifier (the 3rd and 4th operational amplifiers) may be formed by the case. In this 
case, although a separate operational amplifier has forward and a negative input terminal, respectively, 
the Rhine memory is connected to a negative input terminal among forward [ in each operational 
amplifier ], and a negative input terminal, and the direction of a plus input terminal is set to touch-down 
potential. 

[0050] Moreover, it has the pressure-up scanning circuit (high-pressure-distribution circuit) 108, and 
each pressure-up voltage-output lines 30a and 30b from the pressure-up scanning circuit 108 are 
connected to each perpendicular output lines 20a and 20b. Namely, the electrical potential difference by 
which the pressure up was carried out is impressed to the source field of MOS transistor 1 12 of each 
unit pixel 101 for every train. The electrical potential difference by which the pressure up was carried 
out is further built over the gate as a result through the capacity between the gate-sources, thereby — 
a well — the field strength concerning a field can be increased, a carrier can sweep, and **** can be 
promoted. 

[0051] Drawing 4 shows the timing chart of each I/O signal for operating the MOS mold image sensors 
concerning this invention. Moreover, drawing 5 shows the timing chart of each I/O signal in the signal 
output circuit 105 for operating the MOS mold image sensors concerning this invention, in this case, the 
1st and 2nd wells of p mold — using Fields 15a and 15b, when MOS transistor 1 12 for lightwave signal 
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detection is nMOS, it applies. 

[0052] Nfext, according to drawing 4 and drawing 5 , photodetection actuation of the solid state image 
sensor with which a single string continued is explained briefly. Photodetection actuation is performed 
by repeating a series of processes which consist of an are recording period-read-out period- 
initialization period (**** period), as described above. Here, explanation is begun from an are recording 
period for convenience' sake. First, in an are recording period, low gate voltage is impressed to the gate 
electrode 19 of MOS transistor 112 for lightwave signal detection, and the electrical potential difference 
(VDD) of the abbreviation 2-3V required for actuation of a transistor is impressed to the drain fields 1 7a 
and 17b. this time — the 1st well — field 15a and the 2nd well — field 15b and an epitaxial layer 12 
depletion-ize. At this time, the electric field which go to the source field 16 arise from the drain fields 
17a and 17b. 

[0053] And let the outgoing end of the pressure-up scanning circuit 108 be touch-down potential (for it 
to become the source potential of MOS transistor 1 12) in the are recording period in front of a read-out 
period, this time — the outgoing end of the VSCAN drive scanning circuit 102 — touch-down potential 
(it becomes the gate potential of MOS transistor 112) — becoming — **** — the output (Vpdn) of the 
VDD drive scanning circuit 103 — about 3.3 — it is V. 

[0054] Then, light is irradiated at the light-receiving diode 111, and an electronic-electron hole pair 
(optical generating charge) is produced. An optical generating hole is poured into gate field 15b of MOS 
transistor 1 12 for lightwave signal detection among this optical generating charge by the above- 
mentioned electric field, and it is accumulated in the carrier pocket 25. While the depletion-layer width 
of face which spreads in gate field 15b under it from a channel field is restricted by this, the potential of 
the source field 16 neighborhood is modulated, and the threshold voltage of MOS transistor 1 12 changes. 
[0055] In addition, in an are recording period, although the electrical potential difference of the 
difference of the source potential memorized by the Rhine memory Lms and Lmn is outputted to the 
video-signal output terminal 107, this actuation will be explained after a blanking period. Next, in the first 
half of a read-out period, while closing switching circuit CK7 for a high-voltage block, and opening 2nd 
switching circuit CK2 wide and making it flow through between 1st switching circuit CK1 and source 
fields, suppose un-flowing between the 2nd Rhine memory Lmn and source fields. Moreover, let the 
output (VPGn) of the VSCAN drive scanning circuit 102 be touch-down potential (for it to become the 
gate potential of MOS transistor 112). While closing 1st switching circuit CK1 of the signal output circuit 
105 to coincidence, precharge switching circuit CK5 is closed to it, and it is made to memorize the 
presetting electrical potential difference Vmpr (1.6V (for it to become the source potential of MOS 
transistor 112)) in the 1st Rhine memory Lms. On the other hand, VDD drive scanning-line 22a is 
maintained at about 3.3 V. 

[0056] Next, close switching circuit CK7 for a high-voltage block, and 2nd switching circuit CK2 is kept 
opened wide, and it is made to flow through between 1st switching circuit CK1 and source fields in the 
second half of a read-out period, the output (VPGn) of the VSCAN drive scanning circuit 102 — about 
2.2 — it is referred to as V (it becomes the gate potential of MOS transistor 1 12). On the other hand, 
VDD drive scanning-line 22a is maintained at about 3.3 V (it becomes the drain potential of MOS 
transistor 1 1 2). 

[0057] That is, the gate voltage of the abbreviation 2-3V to which MOS transistor 112 can operate by 
the saturation state is impressed to the gate electrode 19, and the electrical potential difference VDD 
which are the abbreviation 2-3V to which MOS transistor 112 can operate to the drain fields 17a and 
17b is impressed. Thereby, the reversal field of low electric field is formed in a part of channel field of 
the carrier pocket 25 upper part, and a high electric-field field is formed in the remaining part of a 
channel field. At this time, the drain voltage-current property of MOS transistor 1 12 shows saturation 
characteristics, as shown in drawing 10 . 

[0058] Thereby, as shown in drawing 5 (a), the 1st Rhine memory Lms is charged. And source potential 
will rise as charge progresses, and a drain current will not flow in the place where source potential 
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became equal to threshold voltage. Thereby, charge is completed and the threshold voltage (source 
potential* Vouts) by which light modulation was carried out to the 1st Rhine memory Lms is memorized. 
The electrical potential difference (that is, noise voltage (Voutn) is called.) which originated in the 
charge by the optical generating charge besides the electrical potential difference only by the optical 
generating charge is also included in this threshold voltage. 

[0059] Disconnection of switching circuit CK7 for a high-voltage block opens the 1st switching circuit 
CK1 and precharge switching circuit CK5 on a peach after termination of a read-out period. Next, it 
moves to initialization actuation, initialization actuation — setting — the inside of the carrier pocket 25, 
and the 1st and 2nd wells — the charge which remains in field 15a and 15b is discharged. That is, by 
adding 6.6V to the source of MOS transistor 1 12 for lightwave signal detection from the pressure-up 
scanning circuit 108, potential of a drain is set to 6.6V through the capacity of MOS transistor 1 12 for 
lightwave signal detection, and, in addition to 2V already charged, potential of the gate electrode 19 is 
set to about 8.6V through the capacity between the source-gates. 

[0060] the electrical potential difference impressed to the gate electrode 19 at this time — the 2nd well 

— field 15b and the 2nd well — the epitaxial layer 12 under field 15b is started, the high electric field 
generated at this time — the 2nd well — a carrier can be certainly swept out from field 15b. Thus, a 
carrier can be more certainly swept out with low supply voltage by having the pressure-up scanning 
circuit 108. 

[0061] Moreover, since switching circuit CK7 for a high-voltage block is opened wide, it is un-flowing 
between 1st switching circuit CK1 and a source field and between 2nd switching circuit CK2 and a 
source field. Therefore, those malfunction can be prevented, without impressing the high electrical 
potential difference for sweeping out a carrier to the source / drain field of the p channel MOS of the 
transmission gate which constitutes 1st switching circuit CK1 and 2nd switching circuit CK2. 
[0062] After discharging the optical generating charge accumulated in the high concentration buried 
layer 25, while closing switching circuit CK7 for a high-voltage block, and opening the 1 st switching 
circuit wide in the first half of the blanking period in front of an are recording period and making it flow 
through between 2nd switching circuit CK2 and source fields, suppose un-flowing between the 1st Rhine 
memory Lms and source fields. Moreover, the output (VPGn) of the VSCAN drive scanning circuit 102 is 
made into touch-down potential (it becomes the gate potential of MOS transistor 112), and the output 
(Vpdn) of the VDD drive scanning circuit 103 is set to 3.3V (it becomes the drain potential of MOS 
transistor 1 12) at coincidence. Moreover, precharge switching circuit CK6 and 2nd switching circuit CK2 
are closed, and the 2nd Rhine memory Lmn is connected to the source field of an insulated gate field 
effect transistor 1 12. Thereby, the 2nd Rhine memory Lmn is made to memorize the presetting electrical 
potential difference Vmpr (1.6V (for it to become the source potential of MOS transistor 1 12)). 
[0063] Next, close switching circuit CK7 for a high-voltage block, and 1st switching circuit CK1 is kept 
opened wide, and it is made to flow through between 2nd switching circuit CK2 and source fields in the 
second half of a blanking period, moreover, the output (VPGn) of the VSCAN drive scanning circuit 102 

— about 2.2 — it is referred to as V (it becomes the gate potential of MOS transistor 112). On the 
other hand, VDD drive scanning-line 22a is maintained at about 3.3 V. 

[0064] Thereby, the reversal field of low electric field is formed in a part of channel field of the carrier 
pocket 25 upper part, and a high electric-field field is formed in the remaining part of a channel field. At 
this time, a drain current flows in the source of MOS transistor 1 12, and as a drain voltage-current 
property is shown in drawing 8 , saturation characteristics are shown according to threshold voltage. 
Thereby, as shown in drawing 5 (a), the 2nd Rhine memory Lmn is charged. Source potential will rise as 
charge progresses, and a drain current will not flow in the place where source potential became equal to 
threshold voltage. Thereby, charge is completed and the noise voltage (VoutN) which originated in the 
2nd Rhine memory Lmn at the residual charge by the optical generating charge is memorized. 
[0065] The 2nd switching circuit CK2 and precharge switching circuit CK6 are opened after termination 
of a blanking period. Subsequently, although it returns at an are recording period, while performing are 
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recording actuation at this time, actuation which outputs the electrical potential difference of the 
cfifferende of the source potentials VoutS and VoutN memorized by the Rhine memory Lms and Lmn is 
performed. The actuation which outputs source potential to below is explained. 
[0066] That is, 3rd switching circuit CK3 and 4th switching circuit CK4 are closed, and the source 
potentials VoutS and VoutN which both the Rhine memory Lms and Lmn was made to memorize are 
made to input into the 1st negative input terminal and plus input terminal of an operational amplifier 31, 
respectively. At this time, both the reset switch circuits RSTs and RSTn are opened wide. Thereby, the 
charge of each Rhine memory Lms and Lmn moves to each feedback capacitors Cfs and Cfn, and - 
VoutS and -VoutN output it to forward [ of the 1st operational amplifier 31 ], and a negative output 
terminal, respectively. 

[0067] This -VoutS and -VoutN are inputted into the 2nd negative input terminal and forward output 
terminal of an operational amplifier 32, respectively, and the electrical potential difference (VoutS- 
VoutN) of the difference of VoutS and VoutN is outputted from the output terminal of the 2nd 
operational amplifier 32. Thus, the video signal (Vout=VoutS~VoutN) proportional to an optical exposure 
can be taken out. 

[0068] As mentioned above, since the insulated gate field effect transistor 1 12 for lightwave signal 
detection of the threshold modulation mold which forms the high concentration buried layer 25 in the 
bottom of a channel as an insulated gate field effect transistor for lightwave signal detection in a pixel, 
and accumulates an optical generating charge in the bottom of a channel is used according to the 
gestalt of implementation of this invention, channel length is long. For this reason, since the electric field 
from the drain fields 17a and 17b are also eased, a drain induction barrier fall (DIBL) is controlled. 
Therefore, since the threshold shift is small, as a result fluctuation of a subthreshold level current is 
also small, the charging current can be minimized. Thereby, since the potential fall by parasitism 
resistance of wiring etc. can be controlled, direct connection with a capacitive load is attained. 
[0069] Moreover, although the time amount of finite is needed for the writing to the Rhine memory Lms 
and Lmn, the write-in time amount to the Rhine memory Lms and Lmn is sharply short as compared 
with a blanking period or a read-out period. For this reason, the writing to the Rhine memory Lms and 
Lmn can be performed into a blanking period etc. By the way, although it will go into the Rhine memory 
which those parasitic capacitance should read at juxtaposition if two or more Rhine memory is arranged 
in juxtaposition, the 1st and 2nd source potentials which the Rhine memory which should be read was 
made to memorize are outputted through a swicthed capacitor circuit. At this time, in a swicthed 
capacitor circuit, since charge transfer is performed by the 1st operational amplifier 31, the parasitic 
capacitance seen from the output side of a swicthed capacitor circuit becomes small. 
[0070] For this reason, it reads, even if it arranges two or more Rhine memory in juxtaposition, and a 
rate is hardly influenced. Moreover, since the effect of parasitic capacitance is small, there is also an 
advantage that the maximum gain is acquired. Moreover, a carrier can be more certainly swept out with 
low supply voltage by connecting the pressure-up scanning circuit 122 to the source field of MOS 
transistor 112 for lightwave signal detection. 

[0071] Moreover, switching circuit CK7 for a high-voltage block is put in between 1st switching circuit 
CK1 and 2nd switching circuit CK2, and the source field of MOS transistor 112 for lightwave signal 
detection. By making connectionless both between 1st switching circuit CK1 and source fields and 
between 2nd switching circuit CK2 and source fields at the initialization period which impresses the high 
electrical potential difference for making the optical generating charge accumulated in the high 
concentration buried layer 25 sweep out Even when the transmission gate which consists of a CMOS 
transistor as [ both ] 1st switching circuit CK1 and 2nd switching circuit CK2 is used, malfunction of a 
transmission gate can be prevented. 

[0072] Furthermore, in a series of processes of are recording actuation-read-out actuation-******** 
(initialization actuation), when an optical generating hole moves, the ideal photo-electric-conversion 
device which does not interact with the noise source in a semi-conductor front face or a channel field 
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can be realized. As mentioned above, although the gestalt of operation explained this invention to the 
dfetail, the range of this invention is not restricted to the example concretely shown in the gestalt of the 
above-mentioned implementation, and modification of the gestalt of the above-mentioned 
implementation of the range which does not deviate from the summary of this invention is included in 
the range of this invention. 

[0073] For example, although it has switching circuit CK7 for a high-voltage block with the gestalt of the 
above-mentioned operation on perpendicular output line 20a of this side which branches, respectively to 
the direction of the 1st Rhine memory Lms and the 2nd Rhine memory Lmn as shown in drawing 2 As 
shown in drawing 6 On branching wiring which branched to the direction of the 1st Rhine memory Lms 
and the 2nd Rhine memory Lmn from perpendicular output line 20a linked to the source field of MOS 
transistor 112 for lightwave signal detection, respectively 1st switching circuit CK8 for a high-voltage 
block And 2nd switching circuit CK9 for a high-voltage block may be formed. 

[0074] In this case, it becomes the drive approach as shown in drawing 7 . That is, in a read-out period, 
1st switching circuit CK8 for a high-voltage block is closed, the 1st Rhine memory Lms and source field 
are connected, 2nd switching circuit CK9 for a high-voltage block is closed at a blanking period, and the 
2nd Rhine memory Lmn and source field are connected. In both initialization periods, the 1st and 2nd 
switching circuits CK8 and CK9 for a high-voltage block are opened, and both between the 1st Rhine 
memory Lms and source fields and between the 2nd Rhine memory Lmn and source fields are made 
connectionless. 

[0075] moreover — the gestalt of the above-mentioned operation — the inside of the epitaxial layer 12 
of n mold on the substrate 1 1 of p mold — the 1st and 2nd wells — although Fields 15a and 15b are 
formed — instead of [ of the epitaxial layer 12 of n mold ] — the epitaxial layer of p mold — n mold 
impurity — introducing — n mold — a well — a layer — forming — this n mold — a well — the inside 
of a layer — the 1st and 2nd wells — Fields 15a and 15b may be formed. 

[0076] furthermore — although various modifications can be considered as structure of a solid state 
image sensor where this invention is applied — the MOS transistor for [ whatever other structures ] 
light-receiving diode and lightwave signal detection — adjoining — a unit pixel — constituting — and 
the well of p mold under the channel field of an MOS transistor — it is in a field and the high 
concentration buried layer (carrier pocket) should just be prepared near the source field. 
[0077] Furthermore, although the substrate 1 1 of p mold is used, the substrate of n mold may be used 
instead. In this case, what is necessary is just to reverse all of each class explained with the gestalt of 
the above-mentioned implementation etc., and the conductivity type of each field, in order to acquire 
the same effectiveness as the gestalt of the above-mentioned implementation. In this case, the carrier 
which should be accumulated in the carrier pocket 25 is an electron among an electron and an electron 
hole. 
[0078] 

[Effect of the Invention] As mentioned above, since the insulated gate field effect transistor for 
lightwave signal detection of the threshold modulation mold which prepares a high concentration buried 
layer in the bottom of a channel as an insulated gate field effect transistor for lightwave signal detection 
in a pixel, and accumulates an optical generating charge in the bottom of a channel is used according to 
this invention, channel length is long. 

[0079] For this reason, since fluctuation of threshold voltage is small, as a result fluctuation of a 
subthreshold level current is also small, the charging current can be minimized. Thereby, since the 
potential fall by parasitism resistance of wiring etc. can be controlled, direct connection with a 
capacitive load is attained. Moreover, in a swicthed capacitor circuit, although the 1st and 2nd source 
potentials which the Rhine memory which should be read was made to memorize are outputted through 
a swicthed capacitor circuit, since charge transfer is performed by the 1st operational amplifier, even 
when two or more Rhine memory is arranged in juxtaposition, the parasitic capacitance seen from the 
output side of a swicthed capacitor circuit becomes small. For this reason, it reads, even if it arranges 
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two or more Rhine memory in juxtaposition, and a rate is hardly influenced, and the maximum gain is 
acquired. 

[0080] Moreover, since the switching circuit for a high-voltage block is put in between the preceding 
paragraph of a signal output circuit, i.e., the 1st switching circuit, the 2nd switching circuit, and the 
source field of the insulated gate field effect transistor for lightwave signal detection, even when the 
transmission gate which consists of a CMOS transistor as [ both ] the 1st switching circuit and 2nd 
switching circuit is used, malfunction of a transmission gate can be prevented at the initialization period 
when the high voltage is impressed to a source field. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the circuitry of the whole solid state camera concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is the circuit diagram showing the detail configuration of the signal output circuit of the 
solid state camera of drawing 1 . 

[Drawing 3] It is the circuit diagram showing the detail configuration of the Rhine memory part of the 
signal output circuit of drawing 2 . 

[Drawing 4] It is a timing chart at the time of operating the solid state camera of drawing 1 . 
[Drawing 5] (a) is a timing chart in a read-out period among a series of timing charts at the time of 
operating the signal output circuit of drawing 2 , and this drawing (b) is a timing chart in a blanking period. 
[Drawing 6] It is the circuit diagram showing the detail configuration of the Rhine memory part of the 
signal output circuit concerning the gestalt of other operations of this invention. 
[Drawing 7] (a) is a timing chart in a read-out period among a series of timing charts at the time of 
operating the signal output circuit of drawing 6 , and this drawing (b) is a timing chart in a blanking period. 
[Drawing 8] It is the top view showing the component layout in the unit pixel of the solid state image 
sensor used for the solid state camera concerning the gestalt of operation of this invention. 
[Drawing 9] (a) is a sectional view showing the structure of the component in the unit pixel of the solid 
state image sensor used for the solid state camera concerning the gestalt of operation of this invention 
which meets the A-A line of drawing 8 . (b) is drawing showing the situation of the potential in the 
condition that the optical generating hole was accumulated in the carrier pocket, induction of the 
electron was carried out to the channel field, and the reversal field is generated. 

[Drawing 10] It is the graph which shows the drain current-voltage characteristic of the MOS transistor 
for lightwave signal detection of the solid state image sensor used for the solid state camera concerning 
the gestalt of operation of this invention. 

[Drawing 1 1] (a) is drawing showing the circuitry of the whole solid state camera concerning the 



-17- 



conventional example, and (b) is a timing chart at the time of operating the solid state camera of (a). 

[Description of Notations] 

15a the 1st well — a field 

15b the 2nd well — a field 

15c Channel dope layer 

16a A low-concentration source field 

16b A high-concentration source field (contact layer) 

1 7 Impurity Range 

1 7a A low-concentration drain field 

17b A high-concentration drain field (contact layer) 

18 Gate Dielectric Film 

19 Gate Electrode 

20a, 20b Perpendicular output line 
21a, 21b VSCAN supply line 
22a, 22b VDD supply line 

25 Carrier Pocket (High Concentration Buried Layer) 

26 Water Hiraide Line of Force 
27a, 27b HSCAN supply line 

30a, 30b Pressure-up electrical-potential-difference supply line 

31 1st Operational Amplifier 

32 2nd Operational Amplifier 

101 Unit Pixel 

102 VSCAN Drive Scanning Circuit 

103 VDD Drive Scanning Circuit 

104 HSCAN Input Scanning Circuit 

105 Signal Output Circuit 

107 Video-Signal Output Terminal 

108 Pressure-Up Scanning Circuit (High-Pressure-Distribution Circuit) 

1 1 1 Light-receiving Diode 

112 Insulated Gate Field Effect Transistor for Lightwave Signal Detection (MOS Transistor for 
Lightwave Signal Detection) 

CK1 The 1st switching circuit 

CK2 The 2nd switching circuit 

CK3 The 3rd switching circuit 

CK4 The 4th switching circuit 

CK5, CK6 Precharge switching circuit 

CK7 Switching circuit for a high-voltage block 

CK8 1st switching circuit for a high-voltage block 

CK9 2nd switching circuit for a high-voltage block 

Lms 1 st Rhine memory (the 1 st memory) 

Lmn 2nd Rhine memory (the 2nd memory) 

RSTs, RSTn Reset switch circuit 



[Translation done.] 
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i&$£&<0 K u<{ 17a L-X&m&O K W 

-Kl 1 1©**MMW«1 7*»J***UTV*5. BP*>, 

17i tei&g© KH" 1 7 a £ ttEV * 

(£^Lfcff?l&tf!B2©?^fWcl 5 a, 15b© 

£fc, WMB*£l 7fcfflttOKW vSWU 
7 a o^WB!)«5a«BK:«:S3t«B5S:aHfC«JI« K W 

«1 7 afcSN*i-5«t5te='->'#^ hJf£ LT©iS«« 

© K l'^ 1 7 b ^^$^TV^5. 

[0 0 2 2] Sfefc, ~<DMOS®-Y;<-vHr>--i>-<04# 

ffW^tPr^^ 2 5 11 ¥ 

- VWMl 9T©f 2©^x/Vf^l 5 brtffcot, 

y-^fg^i 6coiiiaSB(c, y— *ss«i 6£&9Btf 

J;5tC0fife$nTV^o FWyfl«17a, 17bf± 
<&X&&Z<»^.-y#9 Ml 7 bSriILT MVtff (V 
DD) {tti&Kl (XfiKl^O'WB 2 2-£*tt$it, 4* 
9 f±Sil*St«-& (VSCAN) Mt2 1 

^aeK*^ y-^ffl^i 6{4fiiEm*iSft amy-* 

«M) 2 OKSBRSix-CVa. 
[0 0 2 3] Sfc, «3fc^-f*— Kl l l©S3t*2 4 
Et*©«*»±&*lJi «fet»D 2 3 let *>aut**b-ci#^ 

©fcft©*^-»f^»c*s^Tf4' *«J!8M^»Edl»!IB]-«!J 
(fcffiJWKI) -*«JBIW- • -£^5J:5fc, 

jgoiam*s*oiss*t5. **s» r©iii£©^«g-t*(«u 
[0024] S9M!ra-c*f±, ttflMtfc i •? * * y x Srlg 

05!>x/^15a, 1 5 brt§r^W)$-B:T^-¥ y T/K 
^■71.2 5IC*»**.5 w -KW,VfB«l-7.a-,..l 7 b 
— 3 VCD IE(Dfl;jES:PP*p-r £ ££t>i^ 
hm@l 9fdMOS hyX^!? 1 1 2 y h7ty#. 

- * t © m © ms. & m ^» $ a m n -e t> *> -s . 

1 0 0 2-5 ] RtHjwmmtc *-v-y K2 sic* 

ffi£;ftfc7fc3g£mtfSfKJ:£MOS h^y-v 5 ** 112© 



/0 

i©7>f ^y^eyi-IBISS-tirao MOSh7yWr 
1 2 jJ5|afg^fl§T*llj^-r ^ J: 5 KW >"ffl^ 1 7 
a, 1 7 bfc/L-t+2~3 V©jE©«JEE&BWiM-3I:J: 
fclc, y— hSIl 9{c/L^:+ 2~3 V©!©^*^ 

[0026] vjmimmxti. 

17a, 1 7b J ?y-HSl9l^+5VyJb, 
7 ~ 8 VSS©E©S«ffi*PlWB"t"-S„ 

[0027] ^7y*>^»ISfil «)»<b»W£S« 

JtBMolKHcRlt b^fc7K¥*^w*T3S Ufc#K*JI(IIHtt? 

i©)WW|*5pJffl LT^rt y 7**? h 2 5d»5>* 
ftZLMft SriS^ m L-fc^flgT*©^ 2 © y-^^ftSr^ 2 

[0 0 2 8] 09 (a) fi, 08©A-A*UC}&5»rffi 
H^tPS-*-*. *HiO^*©gfilt#5MO Sl>f ^ 

— v^-fe ^•y-©7 f ^-i' ^^itf-ov ^T^i:Wffil2l"t?fe ?>« 
0 9 (b) (±, f iftlStiCfS 5 jKt y->t;v©« 
^•Sr^i-EIT-fo-So 0 9 (a) KTjkirXolc^ ^^Jg 
SlXl 0l8cm-3£I,Ji©pMv'y a^^iSISl 
l±l:>F*E«Sl X 1 0l5 C m- 3 SS©nSv'y 

30 [0 0 2 9 ] r.©±"fc*^ 9ri'-Y'A>m'i:2\Z.3t%ys( 

Kill fc*ffil*tttiJfflKfO S h 1 1 2 £ 5: 

^tp^HiH 1 0 l^^fig^tvT^^o ^bT, ^S- 
*^iif* 1 0 1 &#8ft1-5 J: 5 (c, p«i-^*{4B* 1 

0 lKoxt^^r-y^H 2*It, SKRIfl: (LO 

cos) ^ «t t) 7 -/w b't&mm m+'AM&mm) 1 

TSBT-ifco-CgiSl l±SPlw, ^t°^^v--y^S3 1 £ 

iW^fV^Hl 2^Rfi-5«t5t-pS©m^fi 

[0 0 3 0] j^lc. S>ty-r t-Kl 1 1 ©BiNBfco^ 
T0 9 (a) fciOlftWf-*. S6*^-f*-Kl 1 1 

31 t'^dr-y-V/vS 1 2 £, xt7^fv't^il2© 
SII-M$^fcpS(Oll©?x;m«{15ai s m 

1 <D^^)V^S$.\ 5 aW^SA^^t^dr-y-p/WS 1 2 
©^JSlCjC&i-a nS©^M«lii 1 7 £ T'M^^t 

■ [0 0-3-1- ]--3F«*««El- 7tt»-«i*KW"f-i*-(L-D 

d) mm*fti-z>yt<n^$immMo s h7>^^ 1 1 

so 2 ©{£igS© K U"f yf« 1 7 a *> b J: 5 (cj^ 
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mmi 7t4Kwv«E*iie*2 2icg^£*i«-cjE<s>m 

co^/U^gl 5 a ircO^#ffiA>b£2Jia 5 gU 
A^gJ£l 5 a ^flefciSaS *> , nSOiW^^/l'il 
2fCjgi-5 0 SIl ltxt^^;Hl 2t 

<r>9Limti*L>&£M&x : -y?9**s' 1 rfl'M l 2 fcjKas !J . 
^ 1 CD^A^i^ 1 5 a djS-f-S, 

[0 0 3 2] 1 W^A^^cl 5 a J ?>xk^^->f;l' 
Si 2f4MOS h7^^ 1 1 2<F>f— Y'm&l 5 b 

SrMOS hyvv?;** 1 1 2cofW{fimi£^fi/B<£>®1t£ 

^/MWacl 5 a&U^fc°*3rv'-\rA-/1 1 2 ^ft^TfclC 

[0 0 3 3] ' ±IEC0S3t^-r t-Klll K*3b> 

iafi$*LTV^i^ XX^-frt— Kl 1 lf±3t 

HUB MOS h7^^> 1 1 2 0»)»Hc:oV^TBI9 
(a) 

[0 0 3 4] MOS h7^^ 1 1 2gB:5Hi, T*»b 
Kite, pffflS«l 1 r^Stgl l±K:7&ft£;h,fc 
nl(0xt^#v't;l'112i: > d CD^i t"^ i/t^JS 
1 2rtl:«^fcpi©f2©Cx/i/^i 5bttr 
^TUTl/^o i©MOS h7>"^?l 1 2HU>'^ 
<DV— h %@ 1 9 CDfl-Jl & n M©iSjg^cD K W ^ffi^c 
1 7 a ^ffltf i 5*«JtSr#i-5i nS<DiS««©KU' 
-fv^JHcl-7 afiriMW^fcE^&l 7£ — ft#)KBl£ 
$*VCV5. {SifcgcO KW V«M£l 7 a^feSfiffi-r*) 
^i&i&^cl 7cD*MB!lJ3i2lF&fc:f;J:, 7 
£««U *?5HM*l 3&tfiii^#8i*6fiJBIl 4K 

[0 0 3 5] Jfc, lly^©7'-h^lil9iaoT 

fgigl 7 a irV— 1 6 (DPfflcDH 2 <DV^A>ffl$i 1 
5 b±tcy- hffe&fflll 8Sr^LT^$HTV>5. ^ 
- hmSl 9 T©S 2 ©-7 aiA^Sigt 1 5 b<73*Jlri5^-\r 

AlTft^K-7'1 15c SrJ&J&b-CV*. 
[0 0 3 6] *<D'?V*/l<mt$,f>T<D?5 2?>'?x-/l^® 



12 

— *ffii&l 6<D^i22lfB-e*>oT. V— 1 6 &Btr 

±5tc. P + m<o*\ vTXtr-y h mm&m&m) 2 

5a^J&£H-Cl^5 0 ^©p+S©^ty7^7-^h2 

it) t>Tfl!lro^2©l7^/Hg® 1 5 brtCM^ixS, 
^r-yyr^i/ h2 Sfi^^AiBi^c^b&t^J: ? 

io [0 0 3 7] ±|ELfcp+S©^+y7#7-7b2 5t* 

ft 5 fc«>, K W V«« 1 7 a > 1 7 b Id -7 s - h 
«BE <fc <5 <>SSV -MtffifcRijP Ufc t % A-«r - 

(b) l£7fc38£*— A** TWry h2 5\zWftt 

v^^fg^TKx^v'-YA'iasrTjH-, ^cos«fl;^f(-J; 

t), MOS h7V-^^ 1 1 2 ©HffiSJEas^k-rS, 

tot, 7t«-s§-©&mt±, r.©«««ffio^ts:«itb-t- 
[0 0 3 8] tci^-e, ±ELfc*-ry t<oid»^WW 

K:J;c>T£C3tI#M-£oTSg2cD?:t/l^gU .5 bC 
aS^t!) T£S«1 l^tCffi^tilL-C^-So :©§ 

-yfl 5 c tl2©->x/PS$l 5 b i©as*B*»e> 
&2.m&M 2 <D& 1 5 bfa£#*>, 47c. pS 

<DS^1 1 ix^ifV^ll 2 

2 CD ^nL/wfU^l 5 b cOTc03it°^dr^-irA® 1 
30 2 ^o-C, hm© 1 9 tCPPJPDfcWEJr 

• ism^cos^tBHtt; £t uti2©7x/«i 5 

b^U 5 ^2W'7ai/l^^l 5 b©T©xt^*->1';Ui 
1 2 tC^fcS, 

[003 9] iSfctc, 121 1 Sr#R8 LT±IE©*5tW*fe@j 
t^PJ-f-So 1111 *«WO*lt©»liK:*i»t«MO 

s®^7«— ^-fev-y-coniKflij^iasr^i-, iai{-*-r«t 
[0040] &it. mmMmn^r (vscan) <dieB) 

*SIhISS1 0 2SU 5 KW"f>'«E (VDD) WlgiiijfeS 
BIKl 0 3ASB3ll««Sr»A/-C- ! E:©£tlcE«S*iTt^ 
5. fiK^ffi^^ 2 1 a, 2 1 b i*mW.i£&m % 
(VSCAN) ©W»*3S0I81 0 2*»btf*»--oi" 
Ottt^, #iE^2<lf**&»2 la; 2 1 bliff 
*|SllCt^T©ffiii-10-l-rt©MOS 

1 1 2<Df- v\zmm^^x^^o 

so [0041]*fc. KWyfffi^ (VDDtt^ 
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ffi) 2 2 a, 2 2bttKW^«BE (VDD) (DmW)M 
lHlgl 0 3d>bfr*lC— ofoft^io 4FW> 
IgfiEiftfiKt (VDDttft*) 2 2a, 22btt, fi^fa 
Idjfc-S^T^lWSfclf* 1 0 1 A^IIMUAMO S h 

fcfitttH*** 2 0a, 20b ttW*lftfc jfc*£T©JMfc 
WSil 0 1 rt^MOS 1 1 2 coy — ;*t£-t 

[0042] *e>ic, MOS h?^* 112©y- 
^**riW»K:MB*»«rab-C«*ia*BI»l 0 5 

«tt±B©flr-8-UJ*iaiR 1 0 5rt©A**^r^#4^ 

[0 0 4 3] SH**«* (VSCAN) X^tK^** 
ft* (HSCAN) S-SM&WSft 1 0 1 © 

MOS l 2 &mWi LT)t<oA#tS:tcJt^J 

(Vout ) :TO*UABKl 0 5a>&K*ffi$fe$. -b 
SE©m*m^0K 1 0 5 ofMHtrH 2 t-^-fo 0 

3t«***fflJ8MO s l i2ov 

-*ffi«£S8RLfcSKtiWj*2 o a fi#ii&U -o(± 
JRioa^W y^-lHllSCKl Sr^U-C3tflr*«Ei3fc38* 

y—^«f4SrE*"t-5JI5l<09-<>'p«*y Lms©— M 
^f-iSSRU tottS^©*^ yf@8CK2 Sr^LT-h 
ffi**^©*«:IE«i'3JB2©9'r JO**!J Lmn© 
-Wijai^W^. 1 S.ffc; -flr*UJ*HK-i o 5© 

yn S '*ffl;Ws>^®g&CK7£#LTV'>5o mt-<fc 

•j, «T?ttwi-a#£E**iais (jsee{M&ie]i&) 1 o 8 

*»fe©K«JE!Wt-9-Hi*iaiSl 0 5 K.*J]ZtiZ4>*m 

[0 0 4 4] iKD^^^^DLrasW-ffif 
(iHSCAN«i2 7 afcJ:*»(W»**t5JB3©^^ 
yf-m&C K 3 LT|g 1 ©KHiftHS 3 1 ©A A* 
MmctfGRU f2W7-f^*yLmn©-aWH 
SCANft^i2,7 a-lCj:.0WJW^.*u5»J©»4^^>f. 
yfiBCK4Sr^L-C*l 3 1 ©IEA7J 

w^^ttiKu-cv^. s&i©*S£Jii@S3 1© 

jEffl2j*^tt82©«iMt«»3 2 ©AAaJB^-twSBHE 

*SH3 2©IEA^i«- : f-»-SSEbT^S, ^|2©^ittg 
3§3 2©ffl*^ltok 1 FttWrt*2 6 *» UT»fc«#ai 

[ 0 0 4 5 ] -8-1 ©«gif<6S3 1 ©AA/jffi^ilEffl 
^^©K^jg^^^V^C f s&tfy-fey h^-T -y 

^ hbsr s t s tfmmmzti. mAxm+t Ata^ss 



KRSTn#afc5«88ttS*bT^5. JglktfSg2 
©y^y^Hms, Lmnt/Dt^UffVmp 

TJ5^2»7'<>'^^y Lm s , Lmnty- ^ttttSrlE 

3tfl|-§-*affllftl»y- MI^*h7^^ 1 1 2 

io £lc:|6fty~- hSi#aS h 7 9 112 <DW}ft* 

[0 0 4 6 ] f lStff3©^'f y^laJgSCK 1 , CK 
3t. %1 ©7-f ^^li Lm s Wit^-T^i^C 
f sMiits' y^0l8R ST sj&Sg^SftfcgfS 

#©fg 1 ©MIIEJ#16S&3 1 fc'ttJB lO^yf 

f@8CK2tCK4i, ^2©7-Y^^^ey Lmri 

fl&Jt^^^C f nSO t y-t5' b*<t vf-m&R 
S T n*JSN)tS*ufc.lRJ^©»l ©W3WMW83 1 b itm 

j/flUKRSTs, RSTntt, 'J&ag** 
C f s , Cfn [c?c«$tufcm^f Sr^*-T5 tttiC 

5c 

[0 04 7] ±EfH§-ffi*ia& 1 0 5 rt©*^ yf-mWi 
m (CK1MCK7, RSTs, RSTn) {±, 

ffijHgg&iMBW-5 r. t *wmmz7frttctt>m 2 © «t 5 4 

r.©HJ£©»ffil"lft0J LfciUSStiif^^ja^o^ff 

30 TfflV*S. rSU, '1 1 ©^H' @KC:K ll^S 2 
©*^ s^EgCK 2 t Uti tic,' pf-r^vvMO S 

fi/Wi, C K 3 7iSC K 7 lit^tnf t^MO S £r 

[0 0 4 8] mi ©*-< y^lHlSSCK lR^2©7-f 
y^-IsISSCK 2 t LXb i>K. CMOS h7^^i> 
fe&5 h7V^5 >y v-a >"7*— hSr/H^Ti^S©**, <fc 

.40 5.. t-7-y7.5: s/..^3.^-..hSr.fflv>T.v^^ t 

tc-^^-fr-Cn^-^^/WMO SJ±K{it©'lg;l/^'7 0 y — v-a 
^©^©trffl^S^^^S 1 ^ UV\ 
[0 0 4 9] ^©HJS©^T'f±, f lStf!2©x^ 
h^^^^EIgS-C— o©Jgi ©2KIMt4BS3 l Sr 

■erssaift^*)*^. »^-t-J; | 9SU^©m^tits^ (13 

&UtgS4©*H£iitI3S) trRtt-ct>J:ir\ :©S^- S'J 
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15 16 

[0 0 5 0] #JE*^H1K (Wffi««ig86) 10 IEffi»8PrgOHtr^»c*5^-Cs MmjE^pj/^flJ^s^lII 

8**U #JE*aE@lSl 0 8d»feO«-#BE«EtB^I!l «gCK7£»?C, *»o»2©^^ y^HI^CK 2 SrM* 

30a, 30b))S#itttlM20a, 2 0 b UT, IB 1 W^W j/^EKGK 1 i: y — ^««4©MSr 

*VCV5. IP*>. tylfefc&^-i&MM 10 1 ©MO S h7 iffl$*5 i: i t(C v g 2 ©7^f * y Lm n i y- 

vv^*i l 2(Dy-^0igEti#ffi$tbfc«jE^TOP$ xmt£k<offl&#mmb-rz>o vscanH* 

#ff^^fcSff(±^ bi-y- h-y-*iw©«* sihi&i o 2©m;*j (vpgh) (mosf 

mmzfrfrznft&&*&^x, vromtm^* mwtnjjm&i qsv&kdx.-j v^-m&cki* 

[0 0 5 1] 04(4. WSflCffSMOSl'f^-i^ tflWy^^t!) Lmsl^P-fey hflffiVmp r 

>'if&iuf££*5fc*©#Affl;^^©*'f' 5 >9^\ (1. 6 V (MOS h77-^^ 1 1 2©y-^If t 

-hfcjSr. E15(±2t:%B^^?,MQSM-Y^- ) *12«£*-C*S<. — VDD^»5fc£*fc2 

v^-fe^Srib^^-erSfcfeWfg^-tilTJlsli^l 0 5rt<D# 2aJ4/L^3. 3VI:«fctlTV^. 

Am^W*©^^ 5V^^-hSr*-f. r©*^, p [0 0 5 6) ItM^rof^tfcV^, ffimiET' 

10)11X^2 0^1^1 5 a, 15b^iV\ a y ^ffl^^T y ^®8&C K 7 &B! 2 ©*-Y s/ 

*»oJtflr»*afflMOS h7^^ 1 1 2d5nMOS ^[elSgCK 2 SrMJStLfcSSfc Ut, 31 1 ©*-f f^HI 

©m-&toSffli-3o KCKlty-^fiW«i:©MSr»a*-«:-C*s<. VSC 

[0 0 5 2] |2]4&uq35tcUfc;&So-t\ -ii© ANIgHj^dlgS 1 0 2 ©ttj* (VPGn) &/L-t2. 

mm^tcm^n^m^<D^mwsi¥^mmcmmir^ *> 2 v (mos 1 1 2©*- h 

Jttttttftf^tt. *MBUfcJ:5fc» g«JHIW-&ffi»llW- VDDK»?fc£*l2 2 a fi/L-fr 3 . 3V 

HMMbJWW (SfflfflM) a»kfc3-aw>ae«r*0 38L (MOS h7>^**l l 2©KWvlftt^5) tc 

*1\ *awiiifc**v v 'c, Ttm^mfflMos h^y-^ 10057] ip*>» ^-ngi9icMos 1-7^ 

1 1 2©-7*- h®Hl 9fcHftV^— h«£ESrEP*P 9 1 1 2*S|SfdtttlB-eibfPU5 5tt2~3 V©^— htt 

U K^y^Ha, 17bl:h7y-^^©tff ffi£W(JPU KKyiSHa, 17bl:MOSh7 

MI^2~3VtDSJI (VDD) SrEPAni-So ^© ^S?** 1 1 2 #tt«*L5 5I& 2~3 V©«£EVDD«r 

%\<T>*7*-frffi$.\ 5 a, 3l2©-7^/M?Wcl 5 MP-fS. r. <fc 9 , ^ U TUVr V V 2 5 ±.jj<D*f- 

K^V'ffi^T 7 a\"l. 7 b^fey— XtS^cl 6»ri6j!i> so ^/Wtg«©^t)'©gB^ir^®#fH^d J ^$^5. -© 

0^ii±Cio ■ ~ ~ it, MOS l-7y^^l 1 2©KKyfE-lfi 

[0 05 3] tit, RaJWMHifflwSaBWWfc:**^ ^tttes 010 Izmir £ b It, «SfB4«4«:*-*-. 

X. #J££3£lsl!& 1 0 8 ©ffi^SSSrSMffi'Ste (MO S H [0 0 5 8] B5 ( a ) tC^-f-J; 5 fc, ^ 

7y^^ll2©y-?lti^5) i-T5„ Z<ob KO^^^^Hms^i^ttK. -5" tt> ?E 

vscanmmi o 2©m*»t±Siifi«fifc «^ittp(cotury-^m^±#L-T^#. y-*m 

(MOS h 7 1 1 2©<7*- hmtiLbttZ) ifc &tfS|8ffi«EK:^L.< fcofci: £ *>t? KU~f SsttSKtfft 

otfcl, VDDlglft^lElS&l 0 3©tti7J (Vpd *bft<fc£>. ^ttfcj;!}, 3EStt«TL> ^1©?^^ 

11)14/1^3. 3Vi)iot^5 0 ^tyLmsfcJtCTStlfclBiWff (y-7lftVou 

[0 0 5 4] m\^X, %%.9<<y>r- Kl l l fctt&HBIt ts) j&SR«£:h,3. £©IWtrafc:r±3fe*dl;mffi©*fc 
U-C,. «-7~jE7L» -(*«4«fflf) fcftt***. -hIE 40 J;5«BE©«lfc3t»*«flffcJ:b-'iCV^««fcfiBLfc« 

*JM-J:!>::©3te*£^©5t>ft*£*-^#3te«* ffi (BP*»«I*«E (Voutn) irfrTSo ) fc-gf*/T?l^ 

ilBfflMOS h7X^^ 1 1 2©^- h£M£l 5 b{C 5<, 

^A$tl-, fri**VT#tr-y h2 5(cSW$H2>, ^ [0 0 5 9] fltaJWIB©l*T», itE^n ? ?)|M 

*tfcJ:9s ft^^b^OTC^-f-filSb yfHIBCKTtlllfttitittC, »l©^yf 

fCJ£*55^S*B^ft«Pfi$n5t i: ttc, ^©y-^-gi @!&CKlM^!ift-^^7^CK5SrW 

tti ef+iSo^^v+zv/^fistfC. mos h7V ftt, $)%HkWimz.&?> 0 ®MkW>ft£.WX tt 

1 2©S3{ttmflE#gMfci--5. -v y Ttftr y 5rt, » 1 2 O^wHW* 1 

- [0 0 55l-4*J,-*BDIiMfe*» A --C,-9-f-^>*y L 5 a-,- 1 5.brtl;gS51f S;#Wt-5,' EP*>< #JE*fi 

ms. Lmn(CfSlt$^fcy-^m{4©ll©«ffi/» s l*« ®(S 1 0 8 fflffl MO S h7y^^l 1 2 
0 7fcffl#3ft5#. -©ttftMcHLT so ©y-^(C6. 6 VSrJPxS^ i:^ J: i? , 3tft#1^ttJffl 
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MO S h?^^ 112 £>s*£jit-c ^©fl; 
tt£6. 6 V£ U d>oy— hM<D^*Sr^L 
ty- hm@i gtoSte^i-TK^m^ftTv^ 2 vtc 
*PxT/L^:8. 6Vit5. 
[0 0 6 0] n<Dt#, h®Sl 9tcEpjPUfcmjE 
ltm2(D^^/^mmi 5 b^t5^2 <0^^/Pffl^l 5 b 
(DT(D3Lt:°-?*c~/VfrIS 1 2tCd^5o ^©t#^*-T 
2,ffim#»C±«?^2(D^^/V^li^l 5 b/^b?S2l!^: : *•^^ 
s&i o 8*ffijL%^ h\z£'9i&\,^mMmfex-£'ommz i<> 

[0 0 6 1] £fc, fflSIE^'ci ;y^ffl^^ -y^lsISSCK 
7ttM^$tl-C^5WT?, Ml s^EJSSCK 1 t 

y-xmi$.k<DmRVm2<D7.<{ s/^iu^CK2 t y- 

-f yflslJSCKlMf 2©^^ s/^-|HlSSCK2?:*^ 

[0062] iajjg&s&g 2 5 ^wmisMzitm$LnM 

IZ&^X. SSfE^n i/^EESCKT^W 
0SSCK2 i y-^fitSt©ra?r*il$-e:2> t ifcK, 

^KD7-Y>->^y Lms ty—^mi&b^mz^M 

ti--5o */c, V S CAN^ib^lel^l 0 2<DttiJj 
(VPGn) Sr^iSmte (MO S b7^*S*f 112© 
y-hmtei:^?)) fcU RWln-V-DD«aBi*3EiaiSl 
0 3'0[tl* ( V p d r .n ) £3. 3 V (MO S 1^7^ so 

-V— yf[HSCK6 2(D^^f s/5 : -Ih]^CK2 
5rMCT, *6»y- HSWS^y^^ 1 1 2 CO 
y— x.m&te.%2<D7'< LmnSrS5iK-t"5, r. 

*lK:J:9,- l2©7^fy^!J Lmnl:7"!)t-y Kmffi 
Vmp r (1. 6V (MOS h7^^1 1 2©V- 

[0063] 77^*^<ymm<D'<k¥Kto\,^x, 

(D.*4 -y^:|sl^C.K.l..S-.M^-L^^.{C UT, .% 2 <D* 40 

yf@!gCK2 i: y-^.fg«t©raSr^ii$*T*3 
< 0 VSCANIEKljfe^lHl^l 0 2»iU^ (VP 

Gn) 5:M2. 2 V (MO S h 7 >^ * 1 1 2 <D? 
-h«&£&?>) i-f-^o — VDDK»)^ill2 2 
afi/l-£-3. 3 VfC^ySittTV>5o 
[0 0 6 4] r^(Cj:!3, **VTtf7-yh2 5±jf<D 

<Db£, mos hfy-^? 1 1 2©y-^l: FK^ 
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19, 1215 (a) iZTfrT&olC^ $& 2 <D 7 << % V Lm 

na^m £4-1/0^ < a Ttm^ittptco^ry-^m^ 
z^x-h'^^>-mm i mH^<^^o ztucx'o.. itm 
.fcfc^aem^fiHLfcift^fiffi (voutN) /jsiEti$ 

[0 0 6 5] 7'7y^>'^»MOi!l7i> ®2<0*-l's/ 
^ESSCK 2W ! 7 - y ^••Y — v^-T -y^|ElSSCK6 5rBI 

art- 5. ft^-e. gaJWISIfcM5^> rcot#tcg»»j 

t t t>t-, ^^^Hms, LmnfCfStS 

•tZWjft&VrOo EAT£n y-^«{iSrm^it-5tl)^<Sr 
tft^-t-5. 

[0 0 6 6] B|)*>, f&3<0;^ y=f-|e]?gCK3,&tfS?4 
<0*-r -y^lH3^CK4 SrHDT, ^7^ >y * y Lm 
s, Lmnfc«Blt£*fcy— *«{fcVoutS, VoutNSrfg 
l <o^«*SS3 1 roAA^ffl^t jEA^SST-fc-tix^ 
tbA^)^*-5o rcD^t. y-fcy h^y^Ell&RST 
sftt^RSTnttttlcHJk^ix-Cl^S. rftlCfc*), 

^Cfs, C f ntC^ftb, miW^tg<Slg3 1©jE. 
S.O ! ^m7t»iffi^-t- ; eiX- ; &*iX-VoutS, -VoutN^m^Ji" 

[0 0 6 7] ^(D-VoutS, -VoutNfi, 2 (O^^ttB 

ffilf 3 2 GfatJimttTfiEtiitim+KlrtrtiriAjj $ 
iXT, IB2©»IMJ*B»3 2com^«S^-^feVouts, V 
outUcomiDWJS. (VoutS-VoutN) *SttJ^$ix5o 

«t b xc ux\:%mtt&izi£mv:itwi&few (v ou t=vo 

utS- VoutN) Sr^^mf it^^^So ; ' '" 
[0 0 6 8] EA±«oj;5t-s Z<D&m<Dmi&<oMWL\z£ 

tits. mm\h<D%m^mmtim^- vm.n,w^V7 
>-v*? t vx?-*r*^T\z.nfem.mkm 2 5 *wtn. 

mmmmm^- h^tti^mh^v^y 112^^ 

ilHa, 1 7 bi>bOWt«ftSfttV^Ot?, K 

U"T V^fi^ y (D I BL) »SI$^5. 

t, .ISlffi^So* 5 ^^ < , ..U>v>t:.fi-yr>f ^>.s«r> 3 ^ K« 

[00 6 9] */c, 7'fy^Ums, Lmn^Of 

ms, L m n '-(Of f ii^ffiliT' 7 y * V ^»P»1^ 
mffllH£Jfc«L.T:*:«.-fiV\» 7-fvy*y 
Lm s-, Lmn^<0*#ii^±^-V-#V^FB , J^ |: P{- 
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[0070] z.(Dtc$>. w&<D7<<>'** i J&im\z.&. 

1 i 2©y-^«*fc#ffijfeatiaisi 2 2£ffig!-r5r 

[0 0 7 1] 11©^ <y<f-\Blf&CKl&Xfm2 

C^^7«CK2 i:3t«#«mfflMOS ^7 7^ 
^11 2©y- ^.ffll^COFfltCiallJE^'o yy-ffl;*-f y^" 
|E]«&CK7£A*Vt, ffiltaiil2 5l:f«^^fc* 

fl^Mtefcl©*^ y^EIBGKl £ y— *SB*£i:©lffl 

lftt*S&2©;*>f j/«CK2t LTi ttCCMOS 
fc«-g-et>, h7^?y>3 y^— h©PtH^£E5li: 

[0072] is wmw}tt-mmw)ft-ffi&®ft 

^LfcfiajKPKbftS *>©-?»**< , d©3S91©f?£*& 

[0 0 7 3] MTLti , ±IE©|Ufi<0^*-CB:, HI 2 (C^ 
-T«t5(-. Il(D7'f^ ; eyLmsMf 2©7^fy 
^Hran ©*K-t*t-Pil^«r^-5 3Mtir ©SEm^ 

2 0 a ±(C«mflE^ n y ? M * 4 V f-Wk C K 7 L 
-CV>5*S, El6^i-<t 7t{f-§-&ttifflMOS h7 

. y^^^ 1.1 2©y-.xS«.tSSUtIElil.*^2,o . 40. 

y LmnO^^^Lfc^SaijiitC^iX-t*^ 1 ©iS 
lET'n ■y^ffl^'f •yf 1 lflISgCK8SO : ^2cDia«JE7' 

[0 0 7 4] z corner. m7\Z7jk-t£otj:m®jj7&bte 

y^lHlSSCKSSrKCT^iro^^vy^ey Lms 
ty-7««t*««* -tir-r -7* 7 v RQ C $ 2 © 

i«mBE7*n y*ffl*-f y^[e]?gCK9£K£TgS2©7 
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&CK8, CK9^bi>^m^xmi<D7^^^^V L 
ms b V-xm&b (DfflRXfm 2 (D 9 'O-t'ey Lmn 
i: y-^WtfieDlRlSrfcfcfc^flSttii-S. 
[0 0 7 5] J;1E©HJ6©»1»-Cf±, pl©S« 

1 l±©nM©^t°^^-v/-r/w^ 1 2rtiCgn&U^2 

aifcr^^/uJli 2 ©ttfp piox^^yt 

©nM?^A-JirtK|&lXtf^2©?3vHB«cl 5 a , 
1 5 bSr^LTtiv^o 

[0 0 7 6] $t>lC, i©3BW*sa[ffl$^<5Hfl£«lfeaf 
^■©flBfti LT«*©^03##x.S>*v5a s . te©*3S 

^y h) ^KttfctuTV^fiiV^ 
[0 0 7 7] pS©S«l 1 Sr/B^-t^SflV 

ttfcUfcnSoa^K&ffl^-Cfc.fclV -©f§£\ ±IE* 

.itff.fci^. r©#-3\ *+yT#4ry K2 5 
£ ir-y y Tfi®^,K.UuE?L© 5 *>VFC<fc3, 
[0 0 7 8] 

l»W©8b*l £JLh©.fc5te. *3gW-<fc*U*> 

h yySxf! <Srfflv>T^5©t?:-.^r-^^S 
[0 0 7 9] ZOtctb, «fiISBE©^I&*S/h$<, 

Ttt-y-y^ u -> a Kmjft©^* t>/h$ v ^©r% ?tm 

y ^B«S*fcSK 1 &U«JB 2 © y— ^m(fc»4^^ y ^ h 
/<->^|eiKrt-ef±« 1 ©^»i«^fc J; 9 m^K^fT 

.fetvsfcA, »7^y^ * y ^ffi»^fes^ti 

[0 0 8 0] fs-§-m^(H]^©Bug;, EP*>®1©^ 

y— hSt#Mh7yy^^roy-^t©rai;ii 

mffiya t/P-mxJ y^lUgSSrAHT^S©^. ^ 1-© 
^-r-y^[alSS&0 ! ^2©^'l' y^Ei'&b LttttCM 
O S h^y-y^^^b^S hfy^ 5 y v-a 
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[02] 01 ©@(WMft«lt«>«*mAlil(6©»»«riE 
Sr^i-|5]gS0-C*>5« 

[H13] H2©«*til*EI5©5-f>'>*y*Bl»©»iW 
[04] Hl©HiWWMS«*lb^*-&5R©^-f 5^ 

[0 5] (a) tt, 0 2©M#ffl;tilH]S&&f!jfE£-t£-3KI 
©-Jg©*-f 5 — h©5*>, BEtiiJtBW^JaitS' 

*-r5^t-htfc9. IH0 (b) Yt^fy^^if 

[06] r©^K©flfe©Hl£©^^5fS^-m^08S 
©9-f * y ^©S^«fflflt^Sr*-t-08S0-C-*>5o 
[07] (a) tt. -06©«#mAlHllS4r»f^$-e:5» 

^^jym-f-tfc^ IH0 (b) \izfyl/^r^{f 
[0 8] *«W©*lS©^«t=ff5BflElt«Slllfcffl^ 

[0 9] (a) f±, *«M©HiS©^flgt-^5@fl£»« 

3t^*— /^^y r#^-5/f fc#«u i-v* 

^«EtC^^j£$JxTSte^Si?*UTVv-5^fi<D- so- 
rt?^ Vi/^V©^- : £r^-f0'C£>3 < , " 
[010] #«W©!**©?l*ffifc«$Bfl*fcS«fcffl 

[011] (a) f4, %*01K:ffi£B{MIHfe&fE©£# 
©0^1f^5r*-r0T*fo<9. (b) 14, (a) CD@#* 

[flF-S§-©fftSH] 

15a SB 1 ©^^ffi® 



2? 

15b %h2<Dy^;vmt$, 
15c f-r^Y-ym 

i6a 
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.17b «iiSwKWyffl« (3^^H) 

i 8 y- muhk . 

1 9 y- h.mc 

2 0 a, 2 0b SEttl^ 

2 1a, 2 1b VSCANftM 
2 2a, 22b VDDftM 
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2 7a, 27b HSCANMS 
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CKl ilOM7f@8g 

C K 2 fZO^^ <y.5f08S ••• ' - : •- " " - 

CK3 S3WX-f y^-m% 

CK4 

CK5, CK6 yy ^-f — v^-T yf-mik 

CK7 ««J±yt3 s^lUSS 

CK8 ^l©i«®Eyo ytn^J yflslK 

CK9 ^2©i*fl;JE^'n y?m*4 y^Wfe 

Lms IlWy-f^^U (J£l©y-^y) 

Lmn f 2©7^^*y (^2©^-ey) 
RSTs, RSTn I) ± y h *J v3-\sli& 
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SI 



[i&wfs* ©©a ] 
IK** i ] 

KKtt feti* l»«ES*^-f* - K -C * m At J: 5*^bfc3t**«WS:*«i--«-*«S! 
T M IE * * A* ® * © M £E ■ £ H £ * -C * « Sr tt-tti t5-i# 

#jEi-3fc*fcy-*««fc*±#3*s*«ffi«riWrlBlft»y- Ht»a* h 7 >-^** 

A * L . US IS3t 3§ £ ffi IE ft S & S fa h » # tB b fc 4ft Si "C <0 % 2 © y - * ® & *r 

y - x «ffi© A^J Pllhi" -5 ilb Sffi y n -> -f y ^ III Sg Sffll £ fc i ff'5"@' 

[W#* 2 ] 

^ E ?g , ^3<D^.^-yf©!S, ^©^-fs/^EgS, ,K.O ? li?JlE^l<£>«^tt*I3l£*-t~-5 
x s/^ h 3- -r * [el 8 t , m2<D»©tttS^S:*-t-^SI^tttS[H)BSi:Sr{ix. 
DtrlBJB 3 W^^iitiSl*, IS^AAAS^tlEfi^^ttiAffi^tlrtL, flft IE A A * 
^irJfHEIEtU>3«T-C0P^^«3S^ J r^->^ (C f s) # Sf |fc £ *L . o #FlE IE A t> £ 
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ME® 1 co y - mtfi £ atr E !£ 1 <o 74 v * m % Id J; 9 IRW^teS tt«IIE» 1 QO ^ 
y <c e « £ -fr , «riB»3o^-fy^i3asi=J:Qil(riE*i©^*y*»e>*fHE*3<o*ina« 
• «>AA4>MI?-£flftBJII 1 ®y-?tfi?:SK«il:A*$t> 

tfrE®2cDy-* ©fit Sr mrBft 2 w ;w y^iiii&fc±?>»*»fc1Ba&LT*l[B8R2<z>**- 

DCEiJt, KrlBJ(S4©^-fy^lHllSfcJ:9WIE*2«>7«' : ey*» fe-tt fEM?3tf>«IH«*s 
tftfE^3W»^ii^^W]Eaj^ffi^A-bWIEm4roill^lti|®^OAA^ffl J ?-^*IIBmiO 

*fS!gf. 
[»** 3 ] 

ttE{t4-tU2>iaftl£. ^lco^^-y, %\a>*4 y+mVk^ I3©^^f yf UK, SW^ 
3©«**«#&#i-3*i<&*^y^l'**' < '>*lslBfc» 9S 2 <D * * % z <n 7 4 

WE SB 1 © y - xmte SrHfrfSfSl © * ^ y^0lSfcJ:-9»*4Wi::(BaSbrWIES(fl«>-»«* 

l!«lESS2©y-* ®<£ fc«HE*2«>^-Yy^-ia*teJ:9»R«j|3:<Baib-C«(rlE«f2«)j«* 
y !wE« £ ffiCK 4 © X-f y ^® jgfc i <3llfJES&2©y-*ft{£ ; £ri!fJEIB2©^;ey 
*»b*IEJIl4©J«iHt*««)AAii-T-te»«ttK:(Ba6b, 

«IIE*32lt5JB40*il*««*»e>ia***tfcfl1rE»l&tJ { j(f2«?y - MB*.* 
b» HUE SB i;K.T>-SB2©y-*«{£©M©mffi3rai*|-r5r. i Sr 4** t i" 

5 »#* 1 E«©ift»^81. 
[W**g 4 ] 
KrlEH SbK. 

>- ® je sg IS it HI 8S t > 

w b « * m * ibk * 4 ©:* -r yfasro h m fs •* & 

]g2Xfi3Ett©@#«&gie, 
5 ] 

me SB i * y she IB 2 co/-e y {dii-^n^tvyy -t y MBffiSrEPAni-s^sa** 

i^$^TV^Srt^^F^i:i--5if*^27!;^4<7)f5Ttt^-(-E«cW@^»^iSB, 
[ »#* 6 ] 

MGftl © ;* W y^0?S,R;O 5 WESB2©*'T lalRtii: t , P ^ -v -twu M O S F7> 

im*j£ 7 r " ' " 

£11. 

fffl E Si « H ^ n y 7 m 7 4 y ^ El 88 IS SB 1 © « « I£ 7* n -y^ffl*^ y?-|gg&fcJ|S2©S5* 
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mm i © * w vf£imtmum2<Dxj yf-mmtvim^o . w fa % 1 <omms.yo v * 

2©SIEyo -> ^ ffl ;W y^-EKH:*ria»<ft*i:iWHEJB2o'^-f y'flslJS i: wKtSlt 
[ft *^ 9 ] 

ffj IE i« ttffi y n >/ ^ [si Sg , lift IE MS 1 .& JfS 2 ift 1IJE ^ n y ? m * -4 

11*910] 

-»ti«^i*irttr^$n)t5#iti»y-x««stjt k u- >r >m*&. my — ^ 
, Rotgy- h ® ® r -c- nfj ia ^ ^ ^^ffl^Tw iis-ttsro^f *i ft tiait bh,, 

IE g ft ^ * ~ K T- M St K £ «9|g^Ufc7t^^«#§rS«-r?.-^mMcoi«S«aiiS 

k 

*mz-TzWtiLmm*m b „■ ii» ie # * & * » * m ia k a & « k * « b t *(r » ^ « ■ 

«ro BUttttE Sr^P $-arT3tft Wt 3 B # S ffe ift ^ £ ft 5 ^ t 

8! Mi, 1WSE*»flEffliiJUcafcBi-53t«*«?ffS:#aii-5«3»l^ffllHI t . it* IB ft 3§ £ ® 

ffifSrfltrEieftftajiJi^bfttfflbfc^Mi-e*!**^*:^*^-^*! ^ m m as ta $ m t & r. 

tsiiii-^^ x* ©y — ^.ffi^^bta^bfc^iroy — ^m{iSr^.iw^ j t-i'i-fEi* 
-e, iitri2#i#Hfc#iF B 'n-*5v^, ttFiay — ^•fM^tttrta^iro^^yirw^su'Wiay 

fcJt)lwy-^®{ttSr±#$-ti:5Smm^t<IIE*fe«:^ - Ullf^* ^7i"^^^l:ftftL 

T.s(naiis««ffijiSi-#«^tifcifriB3t^^«ffifSri§^aib, 

*v>.-e.- ffi IB *ff JHH affile i----tt«lfr»^-.f h 9 ^ <d y. ^*m® t>> b : ■ 

tB t) b fc SB 2 tf? y — ;* « tiL Sr M IE JR 2 <n * * ]) (r IE m £ .* , 

wias«»iKf-*Jv>-c, fljSEfg 1 stfi 2 w y * y kie« $ *fcss 1 ■» t*ss 2 •© 
y & ss^ta b , saia® 1 <d y - xw.& knnmm 2 <o y - & k <Dm<Dmi£* m 

tw#« 1 1 i 

Sft ^ Ki. 

-lti©*ift;irtt»«^fc53iii»y-^s«Eiitf km v « « , ^ y - * 

flftlBg ft y J * - Kf*I»l; i «? ^ £ L ft 31 £ « W £ ^ 38 -T 5 ~ * © i« 2& « «1 & 

#&tfriBiSS*siiJf a* fci»£ m b # flg -e * tai-*§*®ffiiSfca»i - 



>' ' (4) , JP 2001-298662 A5 2004.11.11^ 

* t? , aft fa to X) it m m i- *s x , flrfay-;*««fcfllrE*i0>**!Jfc<on;RtJ<MfEy 
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